Re ae é 
Technical information for paging, trunking and private wireless networks. 


FEBRUARY 1999 


a 


on: 
eke 
et 
bs 


Oy 
_ 


| 
| 
is] 
] 
{ 


qowerjindustry, 
EDACS trunking: 


An INTERTEC@/PRIMEDIA Publication 


IFR. The Only Name 
Need To Know. 


You 


Since 1968, — 
IFR has proven — 
itself in the most — 


demanding testing _ 
environments. 


Wireless Test Solutions 
For Any Application. Over 
the years we've learned one 
important thing about wireless 
communications: it has to work 
every time, all the time. That's 
why when it comes to testing 
these systems, it makes sense to 
look to the leader. Whether it's 
trunking, analog /digital cellular, 
CDPD or paging applications, 
IFR is the premier provider of 
wireless test solutions. 

RF Spectrum Analyzers 
With Performance & 
Value. Widely known in the 


RF testing community for accuracy, 


dependability and reliability, IFR 
analyzers set the standard for 
feature-rich performance and 


value. From the ultimate in high 
performance, lo low cost solu 
tions, IFR has an analyzer to fit 
your needs, 

Your Total Testing 
Source. Making sure wireless 
systems function properly require 
solutions that work together 
IFR’s full line of signal generators, 
Counter Power Meters, and hand- 
held power meters are the perfect 
complement to our radio test sets 
and spectrum analyzers, and 
provide the industry's best total 
festing product line. 

To ind out more about IFR test 
solutions, contact your nearest 
IFR sales office or visit our web 
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For more information call your local IFR office - USA Tel +1 (316) 522-4981 Toll Free 1-800-835-2352 (U.S. Only) Fax +1 (316) 522-1360 

Latin America Tel +1 (817) 430-5842 Fax +1 (817) 430-5843 UK Tel +44 1438 742200 Free phone (UK only) 0800 262388 Fax +44 1438 727601 

France Tel +33 1 60 79 96 00 Fax +33 1 60 77 69 22 Benelux Tel +31 13 463 95 40 Fax +31 13 463 96 63 Germany Tel +49 81 31 2926-0 Fax +49 81 31 2926-130 
Spain Tel +34 1 640 11 34 Fax +34 1 640 06 40 Hong Kong Tel +852 2-832-7988 Fax +852 2-834-5364 Singapore Tel +65 281 8885 Fax +65 281 0113 
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E-mail: info@ifrsys.com 


www. ifrinternational.com 


The Features Your Customers Want 


With the Control You Need 
LTR-Net” 


Communication Networks 


The original inventors of LTR® bring you LTR-Net™, the next generation advanced feature set trunking system. With a 
Windows NT® System Site Manager and a 3000 Series Switch, LTR-Net provides complete interoperability with existing 
LTR radios, while offering an entire set of new features to expand single or multi-site subscriber networks. With 
backwards compatibility, LTR-Net paves the way for easy integration without painful migration. 


Wide-Area Coverage - Communicate across entire Redundancy - Essential system modules ensure that a 
counties and states through an integrated network single point of failure does not result in a complete 
of radio sites. system failure. 


Roaming with Aulo-Registration - Radio subscribers — Easy Integration Without Painful Migration - Existing 


are automatically tracked as they roam from site to LTR radios and new LTR-Net radios communicate 
site. Talkgroup members scattered among several al the system switch and over-the-air on any LTR or 
sites stay in contact. LTR-Net RF channel. 

65,000 Unique ID's - Electronic Serial Numbers 
(ESN’s) and unique subscriber ID's allow direct Order Now! 
oo calls and direct inward-dialed phone Call for Details 


Group [D's - Dispatch a single message to multiple 1-800-388-1912 


users with one simple call. 


4 2 
Over-the-Air Management - Generate subscriber data, ? EFJohnson 
update channels, interrogate, and disable radios 


with the Windows NT System Site Manager, ~~ i 


Single-Site Solutions - Stand-alone single site LTR-Net 
systems provide enhanced two-way communi- 
cation. Additional sites can be added when 
coverage needs to be expanded. 
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jurisdictions, it is the law, A good safety plan protects work- 


ers and equipment and reduces potential liabilities. 
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Broadband 
Collinear 
Antenna 


154 MHz Bandwidth 

8 dBd gain 

10° Vertical Beamwidth 

1000 Watt Power Handling 
225 mph Rated Wind Velocity 


With three patents pending, this omnidirectional collinear 
array antenna adds a new dimension to conventional base 
station antenna coverage. Its true corporate-feed design 
improves pattern control, allowing higher gain from a 
shorter antenna. At only 9.5 feet, it’s built to survive ice 
and the fiercest storms. With optional 3° or 5° downtilt, 
plus one model covering SMR, Paging, GSM and Cellular 
applications, this antenna is the first to offer “one-size-fits- 
all” performance for virtually any application. 


TX RX Systems Inc. 


Model No. we rome 
101-90-08-0-01 Ph: 716-549-4700 

eet as ost Fax: 716-549-4772 
Operates with 1.35:1 VSWR over mail: sales@txrx.com 
the entire 806-960 MHz range. Web Site: www.txrx.com 
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Operators run afoul of FCC 
with 900MHz private radio systems 


When FCC inspectors came calling on 
900MHz radio system operators last year, they 
were looking for possible violations of rules 
that separate private and commercial radio 
system operators. The commission hasn't re- 
leased the results of its investigation, yet. When 
it does, some business owners with licenses to 
operate private radio systems might be sur- 
prised to find they have violated federal regu- 
lations. Other business owners who may be in 
collusion with radio entrepreneurs may not be 
surprised, but they will be dismayed. 

Depending on who's talking, widespread 
abuses of FCC licensing for private radio sys- 
tems has led to the construction of shared re- 
peaters on which entrepreneurs sell airtime. 
Did you know that? “Everybody knows that,” 
we've been told. “It’s okay, as long as it’s done 
right.” 

Maybe so. 

Many entrepreneurs have made progress 
operating radio communications systems by 
offering services that push to the limit of fed- 
eral regulations. Sometimes they obtain waiv- 
ers of FCC rules that let them extend the limits, 

So how is it done “right”? How can some- 
one build shared repeaters at 900MHz and |i- 
cense under the rules for private systems? And 
why would someone want to, rather than ob- 
tain a commercial radio system license? 

To answer the second question first, it costs 
less to obtain a private system license. At 
present, private wireless licenses are available 
for an application fee and a frequency coordi- 
nation fee. Commercial licenses have to be 
purchased at auction. In areas with dense 
population, the cost can run into the hundreds 
of thousands of dollars or more. 

The answer to the first question is that many 
business owners with radio systems in other 
frequency bands can benefit from upgrading 
to 900MHz. Coverage improvements, reduced 
interference, additional capacity and more fea- 
tures all may enter into the decision. New sys- 
tems with these advantages are expensive. A 
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business owner may find that sharing the cost 
of the system with other businesses makes the 
out-of-pocket cost affordable. 

If a radio entrepreneur can put together a 
group of business owners who already use 
radio systems and apply for a private system 
license. the number of mobile units they use 
may qualify for one or more exclusive 
900MHz frequencies. The entrepreneur can 
charge for constructing and maintaining the 
system and the mobile units, but not for the 
airtime. Each of the users has to agree to share 
the systems. Any time a new user joins the 
system, all of the other users have to agree to 
accept the newcomer, and the newcomer be- 
gins sharing the system operating costs. In fact, 
the users would expect that their bills from the 
entreprenuer might become /ess expensive as 
other users join the system and costs are dis- 
tributed among more users. 

This method apparently meets FCC require- 
ments. It might not make as much money for 
the entrepreneur, but it doesn’t place the li- 
censes at risk. 

Although such a system might have fit gov- 
emmment regulations when it started, it can cross 
the line if the entrepreneur adds new users 
without telling the previous users and obtain- 
ing their permission. With modem radio equip- 
ment, users don’t have to listen on a channel 
before talking. They don’t hear who the other 
users on the system are. If new users are put on 
the system. and if the capacity is enough so no 
one has to wait for an open channel, no one is 
the wiser. 

If the new users are charged for the airtime, 
neither the new user nor the previous users are 
likely to know the difference. The airtime 
charge might be blatant, or it might be dis- 
guised as a higher-than-normal monthly serv- 
ice warranty contract for each mobile unit, say, 
$45 per month per mobile. At that rate, it 
would be possible to replace each mobile ev- 
ery year or two, if it were that obvious. 

I mentioned collusion between business 
owners and radio entrepreneurs. Jn the situa- 
tion just described, the business owners with 
the radio licenses might not be aware of how 
their system violates the rules. Under another 
scenario, they play an active role in the process. 

A radio entreprenuer may recruit business 
owners to file license applications that over- 
state their need for mobile units. A florist with 
five employees might apply for 350 mobile 
units. An office supply store with 20 employ- 
ees might apply for another 350 units. With 
enough cooperative business owners lined up, 
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the entrepreneur can file an application for a 
multichannel system. 

With the system up and operating, the en- 
epreneur promotes airtime sales to other us- 
ers as though the system were a commercial 
system. Exactly how the original cooperative 
group of business owners is compensated for 
their help may not be clear. 

As a variation, the entrepreneur may present 
various FCC application forms for radio sery- 
ice customers to sign, saying the forms are 
routine, when they actually request an increase 
in mobile units well beyond what the number 
of employees would justify. 

FCC-certified frequency coordinators do 
what they can to block applications submitted 
by radio entrepreneurs and by business owners 
that read as though they support system con- 
struction that would violate FCC rules. For 
example, one coordinator wouldn’t process an 
application from an entrepreneur to license a 
shared system at 900MHz because a co-op 
must be generated by end-user licensees. It 
appears as though entreprenuers can be skill- 
ful in concealing the intent of some of their 
applications, and some business owners coop- 
erate with entrepreneurs to obscure intent, too, 

The proliferation of private wireless systems 
that sell airtime in competition with the com- 
mercial systems rankles commercial system 
operators, especially those who purchased 
their frequencies at auction. The cost of the 
frequencies raises their cost of doing business, 
and entrepreneurs who abuse the limitations of 
private systems can sell airtime at a lower rate. 
The commercial system operators see that as 
unfair, to say the least, as well as illegal. 

Even so, with careful selection of custom- 
ers, proper use of the license applications, 
appropriate contracts and adequate accounting, 
entrepreneurs can assist business owners in the 
use of shared systems without running afoul 
of the FCC regulations. The difference may 
not be so obvious when investigations require 
more time and effort. 

The results of the FCC investigation into 
operations in Denver (that may fit one or more 
of these descriptions) is uncertain. If similar 
Operations are as widespread as some opera- 
tors say, there must certainly be a lot of appre- 
hension among radio entrepreneurs who either 
aren't certain whether they've pushed beyond 
the limit—or who are certain they have. 
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NOTE 


Adding horizontal 
polarization to an 
omni antenna may> 
Cause positive | 
side effects. 


Introducing Decibel’s Omni Diversity Master” — the first 
omni antenna with dual polarization. 


There’s no doubt what reaction you'll get with the better signal strength and improved uplink performance of 
Decibel’s new Omni Diversity Master. With the enhanced diversity of dual polarization combined with 360 degree 
signal penetration, it’s only natural to smile. Available in the 896-942 MHz frequency for paging and trunking, 
the Omni Diversity Master handles 500 watts of power, delivers a gain of 9 dBd (11.1 dBi), and provides an 
isolation greater than 30 dB. And it meets or exceeds the same quality standards you’ve come to expect from us. 
So proceed with caution; this antenna may spark a smile. 


To learn more about the Omni Diversity Master and to order a free catalog, call 1-800-676-5342 or 214-631-0310, 


or visit www.decibelproducts.com to see our antenna patterns online. 


> Gh, 
TELECOM [wow ° 
P.O, Box 569610 1809001) ==.) 
See Us At CTIA '99 Booth #5033 Dallas, Texas 75356-9610 —— 
Order FAX 1-800-229-4706 toe. The Decibel Products Division is 
FAX 214-631-4706 PI ue compliant with all SO-9001 standards 
Deal with Decibel and be ha ppy-" Check ou! our antenna patterns at www.decibelproducts.com 
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When the signal 
must get through 


Remember it’s not just an antenna, it’s a Celwave 


Arctic cold. Jungle heat. Ocean brine. 


Regardless of environment, RF communication is 
always clear with a Celwave antenna. 


No one incorporates more performance-boosting 
design innovations, No one builds ‘em tougher. 


And no one dedicates more time and effort to 
quality control, Control so stringent that our base 
station antennas are guaranteed to be defect-free 
for a full five years or we repair or replace. 
No charge. No strings. 


The Celwave iine includes the world renowned 
Stationmaster’ base station antennas, the workhorses 
of an industry. 


And it includes recent breakthroughs, like the 
remarkable Maximizer’ log periodic antennas for 
cellular, PCS and ESMR applications, with the 
highest front-to-back ratio in the industry and 
dramatic reductions in co-channel interference. 


.. the dynamic Penetrator’ antennas, contributing 
high gain, heavy null fill, blanket coverage and 
reduced interference to UHF wideband, mobile, 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
"Visit us at CTIA Booth #3867" 


cellular and paging systems... and the Celwave Smart 
System™, an analog cell site antenna subsystem thal 
reduces interference, increases capacity, improves 
coverage and optimizes handoffs. 


Fact is, Celwave designs and manufactures a vast 
atray of antennas for every application. Antennas 
built with care and delivered with pride. Because, no 
matter how hostile the environment, we know they'll 
perform extraordinarily well. For a long, long time. 


Celwave antennas. Tough equipment you can count 
on, anyplace! Free catalog on request. 


2 Ryan Road, Marlboro, NJ 07746-1899 » Phone: 1-800-CELWAVE + Outside U.S.: (602) 252-8058 » Fax (602) 417-2124 


©1997 Radio Frequency Systems. Inc. 
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February 

8-10—Wireless 1999, sponsored by the Cellular 
Telecommunications Industry Association. Ernest 
Morial Convention Center, New Orleans. Contact: 
847-940-2155. 

16-19—NATE, sponsored by the National Asso- 
ciation of Tower Erectors, New Orleans Marriott, 
New Orleans. Contact: 888-882-5865. 


March 

$—9—Specialized Wireless Communications 
Management Conference, sponsored by AMTA, 
San Diego Hilton Beach and Tennis Resort, San 
Diego, Contact: 202-331-7773. 
15—17—International Association of Public- 
Safety Communications Officials (APCO) 
Western states regional meeting, San Diego 
Concourse. San Diego, Contact: 562-940-3362, 
28-31—ENTELEC, sponsored by the Energy 
Telecommunications and Electrical Association, 
George R. Brown Convention Center. Houston, 
Contact; 281-357-8700. 


April 

28-30—International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology, Las Vegas Convention Center, Las Vegas. 
Contact; 800-288-8606, 


May 
10-13—Telecommunications Resellers Associa- 


tion Spring Conference and Exposition, San 
Diego Marriot. Contact; 202-835-9898, 


June 

1-3—Canadian Wireless, sponsored by the Ca- 
nadian Wireless Telecommunications Associa- 
tion, Vancouver, Canada. Contact: 613-233-4888, 
ext. 102. 

27-July I—UTC Telecom °99, sponsored by 
UTC, Nashville, TN, Contact; 202-857-1881. 
28-29—Leadership Conference & Annual 
Meeting. sponsored by AMTA, ANA Hotel. 
Washington, DC, Contact: 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, Mi- 
ami. Contact: Jackie Gonzales. 305-412-9000. 
26-28— Telecommunications Resellers Asso- 
ciation Summer Carrier Forum. Westin Harbor 
Castle. Toronto, Ontario Canada. Contact: 202- 
835-9898. 


August 

$-12—International Association of Public- 
Safety Communications Officials (APCO) Na- 
tional Conference, Minneapolis, MN, Contuct: 
904-322-2500, 


September 
23-25—Personal Communication Showcase. 


sponsored by Personal Communications Industry 
Association, New Orleans, Contact: 703-739-0300, 


October 

2—4— Wireless 1.T. °99, sponsored by the Cellu- 
lar Telecommunications Industry Association, 
Santa Clara, CA. Contact: 202-785-2842. 
18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada. 
Contact; Jim Flanagan 888-CANAPCO, 


November 

10-14—Communications Marketing Confer- 
ence. sponsored by the Communications Market- 
ing Association Harvey Hotel, Dallas, TX. Con- 
tact: Jack Armstrong, 410-628-9300. 
15-16—AMTEX, sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena Vista, FL, 
Contact: 202-331-7773. 

15-16—Fourth Internatioal Congress on 
Commerical Trunked Radio, sponsored by the 
International Mobile Telecommunications Asso- 
ciation, Hilton, Walt Disney World Village. Lake 
Buena Vista, FL. Contact: 202-331-7773. 
17-19—TelecomLatina, co-sponsored by Mobile 
Radio Technology, Miami Beach Convention Cen- 
ter, Miami. Contact; 800-288-8606. 

19—Radio Club of America Communications 
Symposium, 9Ist Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070, 
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before your 
customers do. 
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Site Master makes sure small 
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ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 
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saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 


Project 25 started in 1989—10 years ago. That was before the 
reunification of Germany, before the fall of the Soviet Union, before 
anyone (except those living in Arkansas) knew who Bill Clinton was 
and before McDonald's switched to paper from those styrofoam 
containers. If the rest of the world made as little progress as Project 
25 has, we'd all still be listening to Paula Abdul and Milli Vanilli. 

Originally, it was supposed to take 24 months to define the project's 
standards and implement them. Here we are in 1999 with no system 
that actually works. Why not? 
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selection. The C-6124 offers up to 24-line control, 
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wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module). Any combination of lines can 
be set-up in a crosspatch mode. C-6124 with it's 
future expandability will keep you out of the inferno, 
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editorial forum 


What on earth is taking so long? 


Upon its inception, the committee de- 
signed Project 25 to achieve four goals: de- 
liver maximum spectrum efficiency, ensure 
competition, allow effective and reliable in- 
teragency communications, and provide a 
user-friendly interface. 

Has it achieved these goals? Not exactly. 
As it stands, the only 100%-effective way to 
achieve interoperability is to have every 
public safety agency in the country throw 
oul its current system, go to a friendly, 
neighborhood dealer and all buy identical 
systems to operate on the exact same 
frequency. 

That could work, except it is completely 
infeasible and it is grossly problematic. 

For one, it is highly unlikely that Scranton, 
ND, would agree to fork over the same 
amount of cash as Los Angeles or Dallas. 

For another, what about ensuring compe- 
tition? There would be a few antitrust com- 
plaints from a scenario such as that one. 

As for spectrum efficiency, someone has 
yet to create a system that would truly pro- 
vide maximum spectrum efficiency. Maybe 
there is something to 6.25kHz refarming, but 
that isn’t included in Phase J; it is on the 
Phase II agenda. 

There are a host of other problems with 
the current, almost-compliant systems, as 
well. The biggest problems involve 
interoperability and competition issues. 
Many smaller jurisdictions are opting to go 
with non-Project 25 compliant systems be- 
cause of the extremely high costs of Project 
25 systems. (See November 1998 “News”,) 
That hampers hopes of interoperability for 
those jurisdictions when their neighbors are 
using incompatible systems. 

In terms of competition, only one manu- 
facturer is coming anywhere close to pro- 
viding a Project 25 fully compliant system. 
Unfortunately, close is a long way from com- 
pliant. However, this manufacturer is “be- 
nevolently” providing its intellectual prop- 
erty rights free of charge to any other manu- 
facturer that wants to take a stab at produc- 
ing Project 25 equipment. Essentially, what 
that means is: “Here, throw out all of your 
current technology that you've been devel- 
oping for years, and go to the trouble and 
expense to recreate what someone’s already 
done on a much larger scale and much 
cheaper than you can.” A few companies 
have elected to have a go, but most are tak- 
ing the “to-heck-with-that™ route. 

Is that really competition? Hardly, In 
large jurisdictions, where there is a bigger 
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profit potential and where more people will 
be affected, some are willing to push harder 
for Project 25 contracts. Rumors of Mafia- 
like, conspiracy theory-type antics are float- 
ing around the industry. People’s jobs are 
allegedly being threatened; governors are 
supposedly being paid olf under the table to 
get Project 25 systems bought; and non- 
Project 25 supporting consultants are alleg- 
edly being fired. These are all mere rumors. 
Is any of this true? Would you announce it to 
the world if you knew? No one wants to 
make the public safety superpower—the 
only manufacturer having any Project 25 suc- 
cess—upset. 
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Wireless is limitless. 


So why settle for a limited planning tool? 


Some phunning toals are great al cellular 
or PCS but useless otherwise, EDX 
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Interoperability is, without a doubt, a 
noble cause. It would benefit the public safety 
communications industry, particularly the 
end users, immensely. It would be consider- 
ably easier for them to do their jobs if they 
could depend on their radios to work regard- 
less their location. This, if there is a way to 
make it work, would be a tremendous 
breakthrough. 

Evidently, it’s not impossible. The com- 
mittee that started 10 years ago was confident 
enough of the possibility to suggest it could 
be completed in only two years. 

[t may not be easy, bul it’s within the realm 
of possibility. Sometimes, it saves more time 
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to junk what you're working on and just start 
over with a fresh outlook. That would be the 
best way of dealing with Project 25—start 
over. No one should work as hard as the com- 
mittee has for this long and seem to have so 
little progress, It’s just not working, and it’s 
time to think of something better if anyone is 
ever going to realize those four goals. 

The fact remians that no manufacturer has 
come up with a system that is compliant with 
the existing standards, At best, some manu- 
facturers can meet some of them. It is past 
time for something new. 

Someone (I don't know who—a manu- 
facturer? a group of manufacturers? a new 
committee? the old committee? an enterpris- 
ing insomniac technician? whoever...) needs 
to come up with standards that will allow a 
majority of the manufacturers to create a com- 
pliant system using the technology that they 
already use and that they have spent years, as 
well as a considerable amount of money de- 
veloping. Perhaps some sort of foundation 
technology that will be standard among all 
manufacturers and that will be compatible 
with previous technology and provide 
interoperability. Maybe the 6.25kHz technol- 
ogy is the answer. Maybe it isn’t. 

If the 6.25 idea works, all of those who 
bought Phase I systems are going to be 
steamed, because their systems will have be- 
come an interim solution. The only way 
they'll be able to take advantage of the new 
development is to throw everything out and 
buy all new—not exactly a viable solution. 
This is just another reason to not buy Phase 
] equipment and hold out for the “real” so- 
lution, if it ever comes to fruition. With sta- 
tus quo, however, who knows how long that 
will take. 

Sure, it’s easy enough for me to sit here 
and write about this. I’m only a journalist. 
How could I possibly know what it takes to 
overhaul these standards that have been in 
place for so long. Maybe | don’t, but | cer- 
tainly do know that what has happened so 
far is completely unsatisfactory at least when 
compared to the goals that define the pur- 
pose of Project 25. 

The bottom line is that this has a huge 
impact on people’s lives. This is public 
safety—fires, explosions, 10-car pile-ups, 
and the like. The end users don’t care about 
standards or any of the regulatory red tape. 
The firefighters and police officers want to 
be able to talk to the people they need to 
talk to when they push the button. This in- 
dustry has a responsibility to provide that 
for them, They have a job to do, probably 
the most important job there is. Therefore, 
we, too, have to do our job, not sit around 
for 10 years waiting for this to figure itself 
out. So I ask, “What on earth is taking so 
long?” 


—Emily Reid 
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in the public interest 


Let’s go 
to the fair 
By Robert H. Schwaninger Jr. 
The recently adopted Federal Activities In- 


ventory Reform Act of 1998 (FAIR) is an in- 
teresting piece of legislation that became law 


on Oct. |, 1998. FAIR requires the heads of 


executive agencies, like the FCC, to compile 
lists of functions performed by the agencies 
not purely governmental in 
nature, like the Office of 
Plans and Policy. 

The FAIR lists are then 
published with the idea that 
the agency will outsource 
the function to private indus- 
try. Mind you, FAIR does 
not require that tasks be 
outsourced. FAIR only says 
that agencies have to publish 
the lists. The first FAIR list 
will be published in the third 
quarter of this year. 

Because Chairman Ken- 
nard has his hands full with 
mega-mergers, interconnect- 
ion rates and trying to coor- 
dinate the lamps with the 
sofa in his new office at the 
Portals, he probably won't 
have time to do this. Be- 
sides, maybe the first thing 
he ought to outsource is the 
compiling of the FAIR list. 
So. in the spirit of trying to 
help, here are some sugges- 
tions, by bureau, for the list. 


Broadcast 

Broadcast regulations are 
all about “face time” before 
Congress. Congress gets let- 
ters from disgruntled TV 
Viewers who are paying too 
much for cable, not getting 
enough educational programming for children. 
and who want strict standards for remote con- 
trol manufacture so that we can get by with 
one clicker. They want someone to come up 
to Congress, look highly concerned and tell 
them that everything is going smoothly, FAIR 
could provide those witnesses. 

Some dull-as-dirt bureaucrat engineer in an 
$89 suit is just bad casting, and it takes FCC 


workers away from the primary FCC job of 


trying to figure out how customers are going 
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to pay for HDTV sets. I suggest that the job be 
given to Wilford Brimley and Michael J. Fox. 
They're believable, give good face and offer a 
cross section of viewers, old and young. To 
ensure ethnic diversity, toss in Bill Cosby. He 
owns half of the networks and could liven up 
the Congressional hearing with stories about 
Fat Albert (step away from the buffet, Mr. Vice 
President.). 


Common carrier 
The Common Camer Bureau is primarily 
concermed with telephone companies and how 


they will merge to serve the needs of the new 
Exxon-Mobil company. This is really compli- 
cated stuff, with models and graphs and a lan- 
guage all its own. But mostly it’s about huge 
amounts of money—making it, faking it, 
moving it, merging it and keeping it stored in 
some inter-LATA piggy bank. 

So who should take over the task of making 
sure that the dough always rises on RBOC bal- 
ance sheets? How about Scrooge McDuck? I 
still remember all of those comic books that 
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showed Scrooge McDuck battling the Beagle 
Boys and always coming out ahead, He'd wind 
up inside his vault with bags of cash marked 
with the $ sign so we'd know his bags weren't 
filled with reams of pesky regulations, 

Who better to make sure that AT&T, GTE, 
SBC and MCI keep getting their ROI? And if 
the Beagle Boys of Congress get a notion that 
the antitrust laws have anything to do with the 
noble plans of the telephone companies, ol” 
Scrooge McDuck will fly to the rescue. quack- 
ing about “reasonable rates of return” and 
“competitive forces in a global economy.” 


Wireless 
telecommunications 

The Wireless Telecom- 
munications Bureau is 
quite busy trying to figure 
out how to make itself less 
busy. It has automated fees, 
electronic licensing. Web- 
based database research 
and computer-generated li- 
censes. It has invested 
heavily in database entry 
systems and database re- 
trieval systems, all carefully 
designed by people who 
don’t know a radio from a 
radish, so that the system 
leaves off little niceties like 
propagation studies, maps 
and radio engineering ex- 
hibits. FAIR was made for 
this bureau. which, if given 
the choice, would out- 
source everything. 

Since the WTB has 
scrapped all decision mak- 
ing for GIGO approach to 
regulation, the choice for 
outsourcing is obvious: 
UNIBLAB. You don’t re- 
member UNIBLAB. the 
robot that was always get- 
ting George Jetson in 
trouble? What a card! Re- 
member the time Mr. 
Spacely wanted George to spy on Cogswell 
Cogs and he... Well, never mind. The point is 
that UNIBLAB would be great to take over the 
WTB. if he hasn't already. 


Private radio 
Given the disfavor with which the FCC 


Schwaninger. MRT’s regulitory consultant, is a partner 
in the law firm of Brown and Schwaninger, Washington, 
He is a member of the Radio of Club of America 


By Narda personal 
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views private radio—a petty an- 
noyance created to help companies 
that shockingly don’t produce tele- 
communications goods and serv- 
ices as a primary business (they 
must be punished)—the choice is 
difficult. Outsourcing this function 
requires a special person who can 
deal with the challenges faced by 
the private radio licenses. 

Some names spring to mind, 
however. There’s General George 
A. Custer, who displayed a man- 
agement style that appears about right—John 


Brown might make a good 
choice. Whoever takes over 
the task should know that 
Gettysburg. PA, is likely a 
good spot for it unless the 
Alamo is available. 


Auctions 
Now here's a job that any 
fast-talking barker could do. 


people laboring over con- 
stant redesigns of software, 


process and procedure. I mean how much 
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We don't need scores of 


government is needed to utter the words, 
“whattaeyehearforthisspankin’ new EA li- 
cense?!” But then, the agency isn’t going to 
outsource the job to a guy named Colonel 
Billy Jim Bob to belt it out at the Car Barn, 
The job must be handled electronically. 
Give it to the Home Shopping Networks. 


Since the WTB 

has scrapped all 
decision-making 

for GIGO approach 

to regulation, 

the choice for outsourcing 
is obvious: UNIBLAB. 


It’s a natural. Right after the genuine zirco- 
nium rings and Hummel statuettes of a girl 
and her bucket, sell a few radio licenses to 
the American public. Why not? | can hear 
the call-in viewers now. “Oh, Mindy, last 
week |] bought one of those sweet, little 
400MHz jobs for my husband, Fred, and he 
just loves it!” And as a special bonus, make 
the auction operations system work only on 
IVDS systems. Now that's FAIR. B 
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Remote monitoring equipment allows centralized workers and system administrators 


to know if equipment is functioning correctly at a distant site. 


It can perform diagnostic work and download new software to alter service. 


By Michael J. Major 


A remote system failure used to require 
sending someone out to a distant location 
and hoping he didn’t use that occasion for 
eight hours to sleep to rest up for his sec- 
ond job. Well, remote monitoring has not 
only done away with that, it has extended 
into several other applications (see sidebar 
on page 22), including remote control of 
mobile units, 


Mobile unit monitoring 

“In radio, our most recent development 
is using digital, as opposed to traditional 
tone signaling.” said Reed Danuser, direc- 
tor of marketing for Fargo, ND-based IDA. 
“We're also not just controlling radios with 
relays to change channels, but have specific 
interface panels that new sophisticated ra- 
dios use for seans and priority scans.” 

Danuser said that not only is there a 
change in the number of channels 
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available, but intelligent panels can com- 
municate with the remote controls back at 
the desktop controller. 

“Our goal is to take all of the informa- 
tion from the operator at the display on the 
mobile or base station radio and to trans- 
late it back to the desk of the main dis- 
patcher,” Danuser said. “We can convey 
considerably more information now than 
we could 10 years ago.” Danuser added 
that the main advantages of digital control 
are speed and flexibility, as well as the 
ability to transmit a wider variety of 
information. 

Another development worth noting, 
Danuser said, is more-sophisticated trunk- 
ing to provide a multinetworking system 
tying together hundreds of sites and mo- 
bile radios. 

Don Scott, vice president of marketing, 
JPS Communications, Raleigh, NC said, 
“intelligent interconnect, radio PVX and 
wunanned gateway” are some of the new 
buzzwords being used to describe the phe- 
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nomenon.” This is a way to interface many 
different types of radios on different band- 
widths and frequencies, over great dis- 
tances. All of these remote cross-connec- 
tions can be linked to a central radio fre- 
quency pad and monitored in different 
ways: from a PC, headphones, telephone 
or a radio speaker. 

This development is significant for pub- 
lic safety communications that involve the 
coordination of different agencies: local, 
state and federal. Applications include 
large-scale operations such as disaster re- 
lief, counter-terrorism and hostage 
situations. 

“The trend we're seeing is that organi- 
zations generally designate a command 
person who may want to monitor some dis- 
tance from the actual site,” said Scott. 

“Perhaps the phone lines are connected 
to an interconnected device that patches to 
one radio in each organization that’s af- 
fected. Now the command person can lis- 
ten to all of the decisions being made. Per- 


haps in a hazardous spill situation, he will 
monitor local enforcement. state police. 
HAZMAT and one to the other as they 
need to communicate. In a scenario such 
as a raid, he can coordinate everything so 
everybody jumps into action at once,” 
Scott said. 


Site monitoring 

Scott added that some of his company’s 
other products distribute receivers around a 
region to fill in gaps of coverage, so that. 
via digital signal processing, con- 
tinuous information is being sent 
back about any situations that need 
to be monitored. Monitoring 
of remote physical informa- 
tion comes into play here. 

“It's important to know if 
equipment is functioning 
correctly in a distant site,” 
Scou said, “We can even do 
diagnostic work and down- 
load new software to change 
the service.” 

Bob Betteridge, manager of 
sales and marketing for Barnett Engineer- 
ing, Calgary. Alberta, said that his com- 
pany is able to cover some 240 remote 
alarm conditions. 


“We feel we can adapt to any system 
configuration.” Betteridge said. “Some 
measure RF power only, but our system is 
modular in design and can cover a wide 
range of monitoring functions.” He ex- 
plained that monitoring functions could be 
acknowledged and recorded locally or re- 
motely using telephone lines, trunked mo- 
bile radio, conventional radio, alphanu- 
meric pagers or a data path. 

Reports of exact conditions. such as 
power levels or high and low levels are 
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as switching relays to a fresh transmitter 
or turning on an auxiliary battery bank. 

One feature of this unit. Betteridge ex- 
plained, is a microphone built into the unit 
that can monitor audio activity from a re- 
mote phone: the sounds of engines run- 
ning, intrusions or conversations by unau- 
thorized personnel. 

“Video links are very expensive,” he 
said, “and this is a cost-effective way to 
get similar results,” 
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monitored, not through a ther- 
mostat on the wall but through sensors 
built into the unit. Control functions. as 
Well as alarms, are reported, creating the 
opportunity to take corrective action. such 
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One reason it’s important to be able to 
monitor a wide range of devices, involving 
different manufacturers is because of the 
rapid buildouts of remote locations and the 


Major is & communications writer in Ancortes, WA, 
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many mergers and acquisitions of existing 
distant sites. 

Marilyn Reeves, sales and marketing 
manager for Hark Systems, Summerville, 
SC, said “This is a confusing time for 
many companies, for they hayen’t taken 
an inventory of what they have, We don't 
require people to scrap their existing 
equipment, but we can provide them with 
a platform to monitor a variety of things, 
such as alarms, lights and card access. 

“One of the things I ask people is, “How 
much have you suffered?’ Reeves said. 
“By this, [ mean how many times has 


someone been dragged out of bed at night to 
let someone into a distant shelter because a 
technician didn’t get back to him with the 
proper key? 

“Card access is being used more, not 
only at distant buildings, but also to get 
through electrified gate locks. It’s been a 
custom for too long now that a technician 
carries around a pair of shears to cut part 
of the fence down to let someone in be- 
cause the chains on the gate lock have 
gotten so tangled up,” Reeves said. 

Card access can be controlled remotely, 
not just for access, but also to specifically 
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log who has entered and exited any remote 
site and at what times. Just as it is useful 
to monitor new acquisitions and newly 
constructed remote sites in terms of elec- 
tronic and mechanical functions, it is also 
useful to track what employees are doing 
and whether they belong there at any par- 
ticular time. Remotely controlled card ac- 
cess can monitor all of this activity. 

Moreover, if the remote control of site 
functions is in place, it may not be neces- 
sary to have people there. Even if there is 
a regular human presence, it’s important 
to have mechanical backup controls. 

“I caution people that if somebody is 
manually checking the lights, that may be 
fine, but if he just manually checks in a 
log, say, that a tower light is on. there may 
be trouble,” Reeves said, “If the light sud- 
denly goes out, he may not find the reason 
for some time, such as the generator may 
be out of fuel. A mechanical monitoring 
would have conveyed the alarm that the 
fuel tank was getting low and allowed the 
solving of the problem before it occurred.” 

Reeves also said, “With the public out- 
cry, ‘We don’t want another tower in our 
backyard.’ there is now the trend for more 
and more tenants to share sites, for there 
are finite numbers of prime sites. That ac- 
centuates the need for security and more 
effective remote monitoring.” 

William Seethaler, manager, marketing 
and sales, Telewave, Mountain View, CA, 
said that one of the main advantages of 
remote monitoring is at really remote sites, 
such as mountain locations. 

“It’s much better to do things like 
change temperatures or frequencies re- 
motely, than send technicians up moun- 
tain roads in bad weather,” he said. 
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A variety of radio, mechanical and envi- 
ronmental conditions can now be fed to 
the inputs of remote monitoring systems 
and controlled through their output ports. 

Bird Electronic’s 7005A series 
VSWR monitor/ 
alarm includes 
power measure- 
ments for analog 
or digital land mo- 
bile, paging, cellu- 
lar or PCS sys- 
tems. A built-in 
RS-232 interface 
enables connection to a host computer for 
remote readout of forward and reflected 
power and control of alarm functions. 

Zetron’s model 1732 RTU (remote ter- 
minal unit) for SCADA systems can turn 
power plants on and off, monitor amper- 
age, voltage, bars and alarm conditions. 


The 1700 and 1716 models monitor and 
control remote repeater sites and activate 
or deactivate radios. 

Nortel’s remote monitoring service, Vir- 
tual Engineer, allows one off-site engineer 
to be dedicated to a carrier's network. The 
engineer can proactively fix a problem as it 
develops, instead of after the network goes 
down. For AMPS, TDMA or CDMA technol- 
ogy, Nortel provides a subscription-based 
service for network performance monitor- 
ing, performance analysis and 
capacity analysis. 

Narda Microwave’s 

YSWR monitors for cellular 
and PCS cell site transmit 
antenna cables continuously 
measure RMS forward and 
reflected RF power and and 
trigger an SPDT alarm relay 
when VSWR exceeds a de- 
fined threshold. The monitors include an 
activation delay to avoid alarm trips due 
to power flucuations. 

Barnett Engineering's B 1280 
Protalk FLX site monitor and controller 
includes analog temperature, RF power, 
loss of event, intrusion, VSWR and digi- 
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tal totalizer 
monitoring 
applicable to 
land mobile, 
serial data, 
cellular, sat- 
ellite, alpha- 
numeric pag- 
ing and telco 
sites. 

IDA’s model 
20-28 remote termination panel is 
field-programmable and uses digital 
signaling. 

Synetcom Digital's Synettel RTU/ 
datalogger can monitor four analog and 
four digital input channels and download 
the information into a standard database 
back at a central location. A 40-day, non- 
volatile memory is used for periodic log- 
ging. A solar panel can be used in the 
absence of ac or dc power. 


Clockwise from top: IDA’s model 20- 
28; Synetcom Digital’s Synettel; Barnett 
Engineering's ProTalk model B 1280. 
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Getting it right about the industry. 


By Robert H. Schwaninger Jr. 


It started with a laugh and quickly got seri- 
ous, Jim Fryer, publisher of Fryer’s Site Guide, 
the industry's comprehensive directory of an- 
(enna sites, obtained a copy of a 
report about the tower industry. 
The report was thoughtful, well 
articulated, properly laid out and 
wrong—very wrong, Fryer said. 

“The first report I read stated 
that there were 35,000 towers in 
America,” Fryer said. “I had to 
laugh. Here was this Wall Street 
financial icon giving a total for 
the universe of towers, and it was 
wrong by a factor of at least five.” 

The problem was fundamen- 
tal. If the total universe of sites 
was badly miscalculated, then all 
presumptions following that fact 
were equally wrong. Statements 
about the level of consolidation 
in the market, the total revenue 
from operation of all sites and 
the potential demand for sites 
in the future would each de- 
pend on the faulty site total. 

“The effect of the miscalcula- 
lion had a cascading effect,” 
Fryer said. “It undermined every 
other conclusion in the report.” 

Soon, financial firms were 
churning out tower market re- 
ports on what seemed to be a 
weekly basis, and many firms 
picked up the earlier report's es- 
timation of the total number of 
towers in the marketplace. 

“The estimations in the re- 
ports didn’t change until one 
of the financial firms, Lehman 
Brothers, called me and asked 
what the total was,” Fryer said, 
“L gave them a quick, informal 
estimate that they incorporated 
into their report.” 


Fallout 

Centerpointe Communications, a Dallas- 
based tower-management company, was suf- 
fering the common problem of growing pains 
that can only be solved by financing. 

“We were talking to venture capitalists and 
investment bankers about our inventory of over 


1,000 managed towers,” said K.C. Wright, 
Centerpointe’s president. “After the first mar- 
ket report hit the streets, the interest in our 
company intensified, and we were elated, until 
we found out that the interest was being 


driven by an unrealistic view about the size 
of the industry.” 

Rumblings from Wall Street to company 
boardrooms to Main Street showed Fryer that 
the fallout from the errant market reports was 
affecting many participants in the tower indus- 
try. Fryer noted that the expectations were 
based on a host of faulty information, and he 
decided to do something about it. 
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Fryer’s Market Report 

For longer than eight years, Fryer’s Site 
Guide has gathered, organized and checked in- 
formation about antenna structures, com- 
piling the most comprehensive database of 
site data available in the coun- 
try. Fryer’s publishes a por- 
tion of the information in its 
directory series and sells cus- 
tomized data files in elec- 
tronic format to industry pro- 
fessionals. Who better to re- 
port on the industry than the 
collector of the facts? 

At least that’s what Fryer con- 
cluded when he decided that it 
was time for the tower and finan- 
cial communities to get an in- 
formed opinion about the status 
of the tower industry 

“To begin with,” said Fryer, 
“we took a hard look that 
numbers and concluded that 
the total] number of towers in 
America is about 220,000 and 
that the number of towers will 
likely increase 13% in 1999, 

“But even before we got to 
the estimations about the num- 
ber of towers, we had to 
wrestle with the question of 
‘What's a tower?’” Fryer said. 
The issue is not as farfetched as 
it sounds. Lost in many discus- 
sions about the industry are all 
of the alternative methods of 
mounting antenna hardware, 
such as silos, rooftops, water 
towers and monopoles. 

“And these uses are increas- 
ing over time.” Fryer said. “The 
public utility companies have 
been particularly resourceful.” 


If you build it... 

The six or so market reports 
I have read do a poor job of identifying 
demand for tower space, a key ingredient in 
determining the overall health of the tower 
industry. Almost all of the reports focus 
solely on interconnected two-way systems 
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as the source of demand for tower space. They 
read it as if only cellular, PCS and ESMR would 
build systems over the next five years. 

Similarly, presumptions about the rate of 
buildout of these systems were not tempered 
with information regarding credit crunches 
or financial problems suffered by paging, 
operations, C-block PCS operators and 
other providers in 
bringing new serv- 
ices to the market 
or expanding exist- 
ing systems. In 
sum, those market 
reports did not un- 
derstand the chal- 
lenges of the service 
Side in constructing 
systems. 

The result was a 
one-sided equation 
that included prece- 
dents for acceptance 
of conclusions such 
as: (i) if | build a 
tower, and (ti) if it 
costs this much to 
build and (iii) if I 
can get three broad- 
band tenants within 
three years, and (iv) if I don’t suffer churn, 
and (v) etc. These ‘ifs’ were glossed over 
in the earlier reports from the financial 
powerhouses, leaving the reader to choose 
to either accept potential revenues as a sure 
thing or question the whole report. 

“We're heading straight at the ‘ifs’ and 
‘buts’ that the other reports didn’t explore,” 
Fryer said. “Our objectivity allowed us to 
dig into the financial realities of operating 
a tower business, both on the demand and 
supply side and report on what we saw.” 


Single tower economics 

Perhaps the most glaring mistake made 
in past reports was in the area of single- 
tower economics. A review of the market 
reports shows that the financial behemoths 
have never had to worry about windload 
and structural integrity. Based on the num- 
bers used for standard evaluations by the 
financial reporters to determine the eco- 
nomics of operating a single tower, the cost 
assumed would have been enough to build 
a self-supporting 150-foot tower. This was 
deemed the “average” tower. 

The reports suggested that this average 
tower could support panel antenna arrays 
mounted by as many as four broadband ten- 
ants. To a person who knows even a litte 
about tower engineering, this appears to be 
a little shaky. Seems like a good stiff wind 
or badly timed ice storm would end the cash 
flow from that structure overnight. 

“We noted that problem in the market 
reports, as well,” Fryer said. “Our report 
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tries to provide a fact-based projection that 
doesn’t defy the laws of physics.” 


In agreement 

After all of the problems and omissions 
noted in the earlier reports, Fryer did agree 
with one of their conclusions. 

“The old market reports concluded that 
the tower industry is 
strong, healthy and grow- 
ing. We agree that the in- 
dustry is doing well and 
will do well for the fore- 
seeable future, and we 
prove it in our report. Bul 
that wasn’t what made us 
want to do this report,” 
Fryer said. “Investment in 
the tower industry should 
be informed investment, 
based on facts, data and 
experienced people's 
opinions that actually 
know what it takes to de- 
rive revenue from the 
operations of a radio 

tower. That way, when 

Wall Street writes a 

company a multimillion- 

dollar check, it under- 
stands what it’s investing in and when its re- 
turn on investment will be paid.” 

There is a lesson to be learned by the 
circumstances that have led to Fryer’s Mar- 
ket Report. When a company is trying to 
get information about investments, it 
should check with the 
analyst that isn’t try- 
ing to sell it anything 
but information. 


Figure 1. Tower inventories by owner types. 
‘Viable’ refers to potentially leasable towers; 
‘active’ refers to towers currently leased. 
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Trunking the EDACS way 


Part 2—Part I of this series described some basic terms and capabilities of the 
Ericsson EDACS trunking system. Fundamental system components of basic and 
full featured configurations were discussed, in addition to general operation. 
This final article examines the channel assignment process and includes some 


basic simulcast considerations. 


By Jeff Ashley 


Before a user can obtain access to a 
channel, several supervisory functions 
must first be accomplished. (The follow- 
ing example presumes the presence of a 
site controller, with the user placing a 
group call in the analog voice mode.) 


The process of trunking a call 
In an EDACS system, two data signals 


RX ANTENNA 


BACKUP SERIAL LINK 
(19.2kbps BSL) 


are transmitted over-the-air to provide sig- 
naling functions: “low-speed” (LS) and 
“high-speed” (HS) data. With 25kHz chan- 
nel spacing, the HS data rate is 9,600bps, 
while with 12.5kHz spacing, it is 
either 4,800bps or 9,600bps (900MHz). In 
either case, it is a non-return-to-zero (NRZ) 
direct FM signal. The LS data rate is 150bps. 

When idle, the radio units in the field 
monitor the continuous stream of HS data 
transmitted from the trunking site control 
channel] transmitter (“outbound” data). 


TX ANTENNA 


_ TX 
COMBINER 


JALAL 


eS SS 


TX/RX AUDIO AND 'E' LEADS 


When attempting to initiate a radio call, a 
user must first “key” the radio’s microphone 
(PTT). The radio then transmits a HS data 
burst on the control] channel (“inbound” 
data) that is recovered by the trunking site 
contro] channel receiver and passed on to 
the site controller. 

The calling unit’s data tell the site con- 
troller who is calling (the user's logical ID 


Ashley is a communications technician in Los Angeles. 
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Figure 1. For multiple site applications, the site controller can be 
placed in a central location and connected to the remote sites via 


microwave and multiplex (mux) equipment. 
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changes state Quick Talk 
responds by broadcasting a 
message to radio users on the cus- 
tomer’s system. Put as many Quick 
Talk units on the systemwas you'd like; 
each one will provide 24 hour a day, 7 
day a week coverage and make every 
one of your customer’s security, main- 
tenance, or other radio-carrying 
staff even more productive. 
Quick Talk’s exten- 
sive feature set is com- 
pletely field programmable 
using a simple pulse dial 
™ ing telephone. The rugged 
nstant Voice Notification Radio 
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you'd like. Quick Talk 
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existing radio system 
from security, to ugri- 
culture, to warc- 
housing, to the 
factory floor. 
Quick Talk 
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or LID). The data also relate the type of call 
(group call, individual call. telephone inter- 
connect), what mode is to be used (analog 
voice, digital voice or digital data), and who 
is being called (the group ID |GID], indi- 
vidual ID [LID] or data terminal). 

After receiving the data from the caller, 
the site controller checks the LID to ensure 
itis a valid user. If it is not, the caller will not 
receive a channel assignment. If the LID is 
valid, the controller checks to see which chan- 


The working channel's 
constant HS data 
confirmation signal is 
referred to as ‘dotting.’ 


nels in the system are available and then picks 
one for use. The site controller keys up the 
transmitter of the working channel that was 
chosen. 

The controller then puts information on 
the outbound control channel monitored by 
the units in the field. This alerts all radios 
assigned to the call to move off the control 
channel and onto the assigned working 
channel frequency. The assigned working 
channel starts transmitting a constant HS 
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data confirmation signal, referred to as 
“dotting.” 

When the units in the field switch to the 
assigned working channel and hear the HS 
signal, they know their transition was suc- 
cessful. The initiating caller's radio trans- 
mits a short HS data burst informing the 
working channel that it is a valid EDACS 
unit and not merely on-channel interference. 
The working channel then drops its out- 
bound HS data signal, switches into the 
analog mode (so that it will pass voice au- 
dio) and applies a continuous outbound LS 
data signal. The receivers of the units being 
called unmute to hear the upcoming voice 
transmission, 

The radio of the initiating caller pro- 
duces a “grant tone” or “go ahead” beep 
in its speaker and the microphone is en- 
abled. allowing voice transmission in 
addition to a continuous 75Hz sub-au- 
dible tone. All this can take place in less 
than 0.25s. 

The initiating party then transmits a 
voice message over the trunked radio 
system, accompanied by the 75Hz tone. 
The tone serves as a “keep alive” signal 
to let the working channel know the user 
is sul] transmitting. 

For the duration of the call, the work- 
ing channel transmitter sends outbound LS 


PTR, 


audio cassette 
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data to the assigned units in the field. This 
data contain the LID of the initiating caller. 
When the units in the field receive this in- 
formation, the LID shows up on the display 
of their radios to Jet them know who is talk- 
ing. The LS data also contain information 
relating to the priority scan function and 
helps the units in the field maintain their 
proper channel assignment. 

When the initiating party releases the ra- 
dio PTT, the radio drops the sub-audible 
tone, sends a HS “channel drop” data 
burst and then unkeys. 

This HS signal returns the working chan- 
nel to the digital mode, disabling audio 
transmissions and drops the outbound LS 
data signal. The working channel then sends 
an outbound HS “channel drop” message 
telling the assigned users to revert back to 
the control channel. Finally, the working 
channel unkeys and is freed up for future 
assignments by the site controller. The mo- 
biles switch back to the Control Channel and 
monitor for future instructions. 

The channel assignment process 
should seem instantaneous to the user: The 
microphone is keyed. the “go ahead” 
beep is heard in the radio's speaker and 
the user begins talking. However, if there 
is a problem and a channel cannot be 
assigned, then the user may hear one of two 
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other sounds. The first sound is a low- 
pitched “boop” sound that tells the user that 
channel access could not be accomplished. 
This might be for a variety of reasons: Per- 
haps the calling unit was out of range, or the 
control channel data was being improperly 
decoded in the user’s receiver or maybe the 
LID was determined invalid by the site 
controller. The second sound is a high- 
pitched “beep” that indicates all channels in 
the system are busy. This condition is referred 
lo as queuing and means the calling party 
will have to “wait in line” until a channel 
becomes available, Units can be ordered in 
the queue according to priority levels. How- 
ever, if all users have the same priority, calls 
will be assigned on a first-come, first-served 
basis. Emergency calls are given top 
priority. 


Simulcast applications 

Often, multiple radio sites are neces- 
sary to provide adequate radio coverage 
over a large area. In such applications, 
the site controller may be placed at a 
central location and connected to multiple 
hilltop sites via microwave and multiplex 
(mux) equipment (as shown in Figure | 
on page 28). 

Mux modems carry the transmit and 
receive HS data from the centrally located 


} Yaslor 


site to the remote site station GE trunking 
cards (GETCs). Digital mux modems allow 
for direct RS-232 connection to the site 
EDACS equipment. Mux channels also 
carry transmit and receive audio in addition 
to E-Lead signaling. In simulcast applica- 
tions, two E-Leads are used for each radio 
channel: one for the base station PTT func- 
tion and the other to switch the station 
GETCs between the analog and digital 
modes (A/D lines). 

The centrally located site provides a 
common source of LS data to multiple 
hilltops. HS data timing is critical in a 
simulcast environment and requires fre- 
quency and timing reference signals 
(2,400Hz and 300Hz, respectively) to be 
sent out to the remote sites. These are 
processed and used to clock the HS data 
signals out in a synchronized manner, The 
300Hz, 2,400Hz, LS and HS data pro- 
cessing and distribution is carried out in 
what Ericsson calls its Universal Syne 
Shelf. The common LS data is sent to the 
remote sites in the form of a FSK signal. 
It is decoded within the Universal Sync 
Shelf and distributed to each radio 
channel's GETC as an RS-232 signal. 
HS signals in the outbound direction 
must be synchronized while inbound 
data is sent back to the central controlling 
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point in an asynchronous manner. 


Automated testing 

Often, simulcast EDACS systems em- 
ploy an automated test sub-system that pro- 
vides “background” testing of the channels 
at each site. Tests are accomplished at pro- 
grammable intervals. The channels are 
tested only when idle and released for use if 
the trunking test passes. If the test fails, an 
alarm indication is registered at the central 
controlling site where maintenance person- 
ne] can recognize the failure. The site con- 
troller can then remove “failed” channels 
from service, disallowing users from be- 
ing assigned “bad” channels. 


Conclusion 

Without a detailed understanding of 
each step in the trunking process, one will 
have great difficulty detecting and isolat- 
ing system faults within an EDACS sys- 
tem. Hopefully. this two-part series will 
prove valuable to those without extensive 
training in EDACS methodologies. 
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eaeeeun simulcasting 
) 1 for paging 


Paging backup systems provide a means 
fo maintain quality of service and retain customers. 


By Phil Anderson 


TNPP satellite-based simulcasting 

In the January issue of MAT, James Tay- 
lor and I described a TNPP satellite-based 
simulcasting system for paging. as shown 
in Figure | below. We described simul- 
casting and the economic case for its use. 
The simulcasting system consists of a cen- 
tral contro] site and a number of remote 
sites, all synchronized with the transmis- 
sions of the central site. The central site DOWNER 


DOWNLINK 
consists of a paging terminal equipped 
with a number of TNPP input-output 
ports, a Satellite uplink subsystem (or ~ 
modem to another uplink site), a master SATELLITE SATELLITE » SATELLITE 
paging controller, a satellite recetver and a TX RX /\ Se 
paging transmitter. Each remote site con- Se wy 
sists of a satellite receiver, a slave paging = | is fs PAGING 
controller and a paging transmitter. ; TNPP OUTPUT 


PAGING aa 
Remote backup ea PAGING "MODEM PAGING 
TERMINAL ACK 
Why back up the satellite feed at remote CONTROLLER cateanadl OSLAVE) 
sites? It is a question of quality of service. As | TNPRINPUTS (MASTER) 
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errs -adkicess is sales@hantromwcs.com, Figure 1. TNPP satellite-based simulcasting system. 
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with electrical, gas or water service, paging 
customers need their service when they need 
it. For paging, quality service means a high 
percentage of message delivery any time of 
the day. Quality of service may also equate to 
a high percentage of customer retention, 
Satellite-based systems do a great job, but, as 
with all systems, they are subject to down- 
ume. Lightning can knock out the low-noise 
receiver in a satellite dish, rain can cause fades 
in the signal, an uplink dish or transmitter 
can fail and, infrequently, a satellite itself can 
fail. If a backup system is effective, economi- 
cal and easy to maintain, superior service can 
be maintained. 


Ways to back up the satellite feed 

There are three ways to back up the TNPP 
satellite feed: Use a radio control link, a 
second satellite feed or a dedicated or dial-up 
phone line. A radio link or telco feed would be 
the least expensive, and radio might be the 
cheapest, ussuming a control link (typically 
72MHz) and radios are already available. In 
fact, many terrestrial systems in use today, 
without any satellite component, feed 
POCSAG directly to cach remote site. These 
systems even simulcast by using a digital or 
audio delay line at each remote site to balance 
Out terrestrial path differences from the cen- 
tral site, 


Backup switch requirements 

An intelligent switch or an externally con- 
trolled electronic switch is required to pro- 
vide automatic backup feed at each site. This 
article considers the first case only. To be au- 
tomatic and adaptable (for future applications 
nobody's thought of yet), the switch must be 
microprocessor-based. To support simulcast- 
ing with a TNPP feed while on a terrestrial 
backup link, a digital delay line must also be 
included, Because the feed is binary in na- 
ture, and is as likely to be a 2400-baud feed 
as a 1200-baud feed, a front-end processor is 
required, too. Finally, the switch must have a 
number of specially designed input ports to 
handle the types of feed anticipated. 


Configuring the backup switch 

The block diagram of such a switch is 
shown in Figure 2 on page 36. The switch 
consists of two input ports, one full RS- 
232 port, an output port and two micro- 
processors. The primary satellite feed con- 
nects (o port one. If a radio link feed or 
second satellite feed is used, it connects to 
port 2. A telephone modem feed connects 
to port 3. The switch output. port 4, from 
either the satellite or one of the secondary 
feeds, provides the single feed to a paging 
controller, 

With two processors on board, secondary 
functions (other than just switching TNPP 
feeds to the output) are built into the “switch.” 


These secondary functions include a digital 
delay line for use with the backup feeds for 
simulcasting. A/D inputs to gather site status, 
firmware to send alarms under certain condi- 
lions via the modem port and firmware to 
loop back the TNPP feed from the satellite or 
radio link to the central site. Site status can be 
obtained by dialing the modem at the site. 
Alarms are sent automatically by dialing a 
pager number and adding alarm status, 


How does the backup system work? 

On power up, the backup switch would 
accept the satellite feed and route it through 
a set of normally closed relay points to its 
output. The switch could lose power and the 


feed would still be active. If the satellite re- 
ceiver fails to present “carrier detect.” or if 
the microprocessor within the switch “sees” 
no TNPP frames for a uset-programmable du- 
ration, then the switch will change feed to 
either the radio port or the modem port (de- 
pending on how it was programmed or con- 
figured via its modem port). 

The switch will stay with the backup 
feed until it “sees” good TNPP data arriving 
once again at the satellite port for a user- 
programmable duration. Then it will switch 
back to the primary satellite feed. If the 
switch is “stuck” on backup for a third user- 
programmable duration. then it may (if the 
feature is selected) dial a pager number (if the 
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modem is attached) and send an alarm. 


Alternative uses for the switch 

First, the switch can also be used as a stand- 
alone digital delay line, taking TNPP feed from 
the radio link or telco modem port. In this case, 
the satellite feed is not used at all. The radio 
feed input is designed to expect frequency-shift 
keyed (FSK) data from the discriminator of an 
FM radio. Pure TNPP data would modulate 
the transmitter at the other end of the control 
link. Second, if packet modems are used as 
a part of the radio link to transmit TNPP 
data, then the RS-232 port of the remote 
site packet modem would attach to the ra- 
dio input port of the switch. Third. the feed 
could come via a telephone line, and. in 
this case, the telco modem would attach to 
port 3. In this configuration, the switch acts 
as a digital delay line and paging controller 
feed, with TNPP. The paging controller 
would encode the paging frames and drive 
the site transmitter. 


Timing considerations 
Based on traffic load. site locations and po- 
tential channel sharing, each paging system 
may require custom timing adjustments. For 
this reason, we've set up four timers in the 
switch, each user-programmable at install time 
or remotely programmable by TNPP com- 
mand pages or telco modem connect: 
J Tl—satellite to backup, programmable 
()}-255 seconds, default 5 seconds, 
+) T2—backup to satellite timer, 0-255 
minutes, default 10 minutes. 
(4 T3—alarm timer, 0-255 minutes, default 
20 minutes. 
Y T4—Switch delay timer, 0-500 miles. 
default 0. 
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Figure 2. Remote site with backup switch. 


Experience shows us that we don't want 
to “churn” the switch; that is, switch too often. 
If we do, then data are lost that arrive during 
the switching process. We want to switch 
quickly to backup when the satellite fails. but 
we want to make sure that the feed has re- 
turned solidly (as in a rain or weather fade) 
before returning to the primary feed. Each 
technician may find other settings defaults for 
these timers appropriate for his system. 


Backup switch details 

We have configured the SBS-2400 
backup switch with four DB-9 connectors. 
The primary reason for this was to make use 
of off-the-shelf cables when possible. i.e., for 
the telco modem connection. Satellite re- 
ceiver pinouts are not consistent from brand 
to brand, so users may have to assemble some 
cables. We also designed the front panel to let 
the tech know which feed was active (satel- 
lite, radio or modem). and with green LEDs to 
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CONTROLLER 
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indicate when data is present. 


System installation and testing 

Installation is straightforward. Let’s take 
the primary case where we plan to use a radio 
link to back up the satellite feed. Wire the 
satellite receiver to port | of the switch and 
port 4 of the switch to the paging controller, 
in our case the KPC-2000. Next, wire the ra- 
dio discriminator, “flat audio” to port 2 of the 
switch, and, if desired, connect a modem to 
port 3. 

A “TNPP Toolbox” of DOS programs 
was used to bench test the set of equipment 
for a remote site. We attached a laptop to the 
output of the switch to monitor the TNPP 
feed, using TNPPMON. You could also sim- 
ply observe or listen to the KPC-2000's out- 
pul pages. We then disconnected the satellite 
feed cable (or you could turn off the receiver) 
and watched for the feed to transfer over to 
the radio feed. For testing, the radio feed can 
come from a TNPP source (PC-generated or 
{rom the satellite) driving a “flat audio” trans- 
mitter or paging exciter with a dummy load. 
Finally, reconnect the satellite feed and ob- 
serve that the switch returns to the primary 
feed after the programmed duration. 8 


A ‘charge completed’ 
light does not 
necessarily mean 

a battery is at its 
capacity—or in a 
good state of health. 


By Isidor Buchmann 


When a battery is charging, the ready light 
will eventually illuminate, indicating that 
the battery is fully charged. The user 
assumes that the battery has reached its 
full potential and the battery is taken in 
confidence. 

The green light does not actually guaran- 
tee sufficient battery capacity or ensure 
state-of-health. Similar to a toaster that 
pops up the bread when brown, the charger 
fills the battery with energy and “pops” it 
to ready when full. Charge termination is 
commonly detected by a rise in battery 
temperature. 

The rechargeable battery is a corrosive 
device that gradually loses its ability to 
hold charge as part of natural aging, as 
shown in Figure | on page 38. Many us- 
ers are oblivious to the fact that their 
batteries barely last a day, with no re- 
serve energy to spare. In fact, weak bat- 
teries can hide comfortably because little 
demand is placed on them on a routine 
day. The situation changes when full 
performance is required during an emer- 


batteries 


gency. Total collapse of portable 
systems Is common, and such breakdowns 
are frequently related to poor battery 
performance. 

Carrying larger batteries or switching 
to higher energy-dense systems does not 
ensure better reliability if the weak bat- 
teries are not “weeded” out. Likewise. the 
benefit of using advanced ultra-high ca- 
pacity systems offers little advantage if 
the packs are allowed to dwell in the fleet 
once their performance has dropped be- 
low an acceptable level. 

Figure 2 on page 39 illustrates four bat- 
teries with different ratings and state-of- 
health conditions. Batteries B, C and D 
show reduced charge acceptance because 
of memory problems and other deficien- 
cies. The worst pack is battery D; it 
switches to ready after only 14 minutes of 
charge (assumed time). This battery is a 
likely candidate to be picked when a fresh 
battery is required in a hurry. Unfortu- 
nately, this pack will last only for a brief 
moment. Battery A, on the other hand, has 
the highest capacity and takes the longest 
to charge. Ironically, battery A is least 


likely to be picked be- 
cause it is slowest to 
charge. 

The weak batteries are charged quicker 
and remain on “ready” longer than the good 
batteries. The bad batteries tend to gravitate 
to the top, making them available for the 
unsuspecting user, In an emergency situa- 
tion that requires quick charge action, the 
batteries that are on ready may be “dead- 
wood,” 


Maintenance and quality control 

The reliability of portable equipment is 
based on the integrity of the battery. While 
most equipment receives scheduled mainte- 
nance and calibration, batteries get little sup- 
port. Historically, batteries are serviced ei- 
ther when they no longer hold charge or 
when the equipment is sent in for repair. As 
a result, battery-operated devices become 
unreliable with time. Implementing a bal- 
tery maintenance plan demands effort and 


Buchmann ts president of Cadex Electronics, Burnaby, 
BC, Canada. 
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Figure 1. Progressive loss of charge acceptance. Rechargeable batteries are corrosive 
devices that gradually lose the ability to hold a charge as a consequence of natural aging, 


Incorrect use and lack of maintenance. 


commitment on behalf of management. Bat- 
tery maintenance must become an integral 
component of an organization’s overall 
maintenance and repair activities. 

Whether the batteries are maintained 
in-house with their own battery analyz- 
ers, or sent to an independent firm spe- 
cializing in that service, sufficient spare 
batteries must be kept on hand to replace 


those temporarily taken away from service. 
Never indiscriminately remove batteries with- 
out ensuring proper replacement. 

After service, the batteries are marked 
to identify performance and service dates. 
This is best done by attaching a battery 
label. With the basic battery information 
shown on the label, a user removing a bat- 
tery from the charger will look for a good 


capacity reading and current date. 

Battery analyzers are now available that 
automatically print a label with individual 
battery ID number, date, name of organiza- 
tion and capacity when the battery is re- 
moved from the unit. A sample of such a 
label is illustrated in the inset on page 40. 


Batlery maintenance made simple 

Several methods are available to maintain 
a fleet of batteries. Only 30 minutes per 
day should be required for a technician to 
maintain the system. The equipment 
needed is at least one battery analyzer ca- 
pable of producing battery labels. 

When taking a battery from the 
charger, the user checks the service date 
on the battery label. If expired, the bat- 
tery is placed into the box marked “To be 
serviced.” Periodically, the box is re- 
moved and the batteries are serviced and 
re-certified with a battery analyzer. 

Battery maintenance has been simplified 
with the introduction of battery analyzers 
that offer target capacity selection. This 
feature works on the basis that all batter- 
ies must meet a user-defined performance 
test or target capacity. Nickel-based batter- 
ies that fall short of the required capacity are 
automatically restored with the analyzer’s 
recondition cycle. (See Figure 3 on page 40.) 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 
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ed to improve the dynamic range 
of spectrum analyzers, these 
{Ilters can also be used to reduce 
parasitics; or to eliminate or 
identify out of band interference 
in communications systems. 


Plot of Typical Notch 


Please call for FREE application note: 
“Spectrum Analyzer Measurements” 
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VOICE: (520) 204-2597 ¥ FAX: (520) 204-2568 
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Batteries that fail to recover are subse- 
quently replaced with new packs, 

In reconditioning, the battery is first 
discharged to |V per cell, after which the 
discharge continues at a much reduced 
current. While removing the remaining 
energy from the battery, the molecular 
structure of the cell is reset to its original 
chemical composition, and the cell is re- 
built. This process commonly restores 
nickel-based batteries to full service. 

It should be mentioned, however, that 
batteries with high self-discharge and those 
containing shorted cells cannot be corrected 
with recondition; neither can a battery that 
is worn oul because of old age or one that 
has been damaged through abuse. 

A practical target capacity setting for 
most battery applications is 80%. Increasing 
the capacity to 90% will, in essence, raise 
the performance level by 10 points. It should 
be noted that higher settings will yield fewer 
batteries because older batteries often can- 
not reach 90% capacity. 

The target capacity setting of a battery 
analyzer can be compared to a student 
entry exam for college. With a passing 
mark of 80%, a reasonable number of stu- 
dents will pass. If the passing mark is set 
to 90%, fewer but better-qualified stu- 
dents will be admitted. 

After service, the batteries are re-labeled 
and returned to the charger. Those batteries 
that fail to meet the target capacity are re- 
placed with new packs. All batteries in the 
charger are now certified to meet a required 
performance standard, 


Public safety applications 

Organizations tend to postpone battery 
maintenance until a crisis situation devel- 
ops. A fire brigade using portable radios 
had chronic communication problems, es- 
pecially during calls lasting longer than 
two hours. The symptom manifested itself 
in their radios not transmitting, although 
reception worked fine. This situation left 
the firefighters in an awkward position be- 
cause they were unaware that their call did 
not get out. 

The fire brigade acquired a new battery 
analyzer and all batteries were serviced 
through exercise and recondition meth- 
ods to restore lost capacity, Those batter- 
ies that did not recover to a preset target 
capacity were replaced. 

Shortly thereafter, the fire brigade was 
summoned to a 10-hour call that de- 
manded heavy radio traffic. To their as- 
tonishment, none of the portable radios 
failed. The success of this flawless opera- 
tion was credited to the excellent perfor- 
mance of their batteries. 


Emergency preparedness 
Batteries placed on prolonged standby 


BATTERY 
B 


BATTERY 
A 


BATTERY 
c 


1,000mAh 1,500mAh 1,000mAh 
100% 50% 80% 
144 min 72 min 115 min 


BATTERY 


UNUSEABLE 
CAPACITY 
(MEMORY) 


USEABLE 
CAPACITY 


1,200mAh NOMINAL BATTERY RATING 
10% STATE-OF-HEALTH 
14 min CHARGE/DISCHARGE TIME 


Figure 2. Typical charge and discharge times of batteries with different ratings and states 
of health. Carrying larger batteries or switching to high-energy, dense chemistries does not 


necessarily ensure longer service life. 


commonly fail when put to the test. Such 
was the case when one of our representa- 
tives was allowed to tour a state emergency 
management facility in a large U.S. city, In 
the fortified underground bunker, more than 
1,000 batteries were kept in chargers. The 
ereen lights glowed, indicating that the bat- 
teries where ready at a moment’s notice. The 
officer in charge stood erect and in an as- 


Introducing the new... 


sured voice said “We are prepared for any 
emergency.” 

The salesman then asked the officer for a 
random battery from the charger to check its 
state-of-health. Within seconds, the battery 
analyzer detected a fail condition. In an ef- 
fort to make good, the officer handed 
another battery from the charger bank, only 
to find out that it also failed. A third battery 
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that was selected failed, too, 

Scenarios such as these are quite common. 
The disturbing fact is that little is done to cor- 
rect the flaw in the system, once discovered, 
Commonly, extra funding is not available at 
that time. All the officer can do is pray that no 
emergency will occur. 


Military applications 

Another user group that relies heavily on 
batteries is the military. Defense organiza- 
tions take pride in using the highest quality 
and best-performing equipment. When it 
comes to batteries, however, there is an ap- 
parent lack of discipline, and maintenance is 
frequently ignored. The battery often escapes 
the scrutiny of a full military inspection, and 
only the visual appearance is checked. Little 
effort is made in keeping track of the 
battery's state-of-health, cycle count and age. 
Eventually, weak batteries get mixed in with 
the new ones and the system becomes unre- 
liable. In some cases, the batteries soldiers 
carry might as well be rocks. 


Choosing an analyzer 

Today’s market offers a wide selection of 
battery analyzers at various prices. Two basic 
types of systems are available: fixed current 
and programmable units. 

While fixed current units are usually less 
expensive, programmable units are more 


Figure 3. Dis- 
charge/recondi- 
tion voltage of a 
NiCd battery. 
Recondition 
consists of a 
discharge to 1V 
per cell at a iC 
load current, fol- 
lowed by a 
secondary dis- 
charge to 0.4V 
at a much re- 
duced current. 
Batteries af- 
fected by mem- 
ory are com- 
monly restored 
to service. 
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accurate, easier to adapt to different battery 
types and more effective in restoring weak 
batteries. The results are higher battery re- 
covery, reduced operator time, increased 
throughput, simpler 
operation and the 
use of fewer trained 
technicians. 

An advanced 
battery analyzer, 
such as the Cadex 
C7000, shown in the photo on page 37, evalu- 
ates the condition of each battery and imple- 
ments the appropriate service to restore battery 
performance. A recondition cycle is applied if a 
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user-selected capacity level cannot be reached. 

The battery settings are stored in inter- 
changeable battery adapters that configure 
the analyzer to the correct function when in- 
stalled. Service pro- 
grams address the 
different battery 
needs and include: 
“ohm test” to mea- 
sure the battery’s in- 
ternal resistance; 
“prime” to prepare a new battery for field use 
and “auto” to recondition a weak battery when 
the need arises. In addition, custom programs 
allow the user to create specialized programs 
such as self-discharge test and life cycling. 

Analyzers capable of printing service re- 
ports and battery labels simplify battery 
maintenance and help in the scheduling of 
battery service. To manage a large battery 
fleet, battery analyzers should be capable 
of interfacing to PC software that simplifies 
battery maintenance. The user just enters 
the battery mode] number and the software 
automatically sets the correct parameters in 
the analyzer. Battery manufacturer, vendor 
references, price, purchase date and perfor- 
mance history of all batteries are stored in 
a database and are made available for cost 
analysis and performance verifications. 

A battery maintenance system should be 
automated to demand minimal time. The 
operator's task should consist of nothing more 
than scheduling, replacing and marking the 
batteries serviced. Occasional selecting of cor- 
rect Current rating and chemistry may also be 
necessary. 

Properly used, a battery maintenance 
system should generate major cost savings 
in terms of reduced battery purchases and 
more dependable service. The payback of a 
battery maintenance system is known to be 
one year or less. Enthusiastic users of ad- 
vanced battery analyzers have reported pay- 
back periods of only a few months after 
batteries that were classified as dead have 
been restored to full service. a 


management 


Site safety: Planning for 
further success 


A written safety plan is not just a good i 


In many jurisdictions, it is the law. 


A good safety plan protects workers and e juipment, 


By Donald E. een. iP ae curs 
A ee 


A followup. to-ant” article in the Septem- 
ber 1993 MRT, this article-discusses aspects 
of a written safety plan for your business or 
agency, offers some ideas on technology to 
improve worker: safety and references safety 
sites on the World-Wide Web. 

Site safety must begin with a comprehen- 
sive, written safety plan. A successful plan 
must include at least four elements: involve- 
ment, identification, rules and training. 


Involvement and commitment 

Develop a policy statement that outlines 
the minimum responsibilities of workers, 
supervisors and managers. The company 
president, CEO or owner should use the 
plan preamble to make a strong statement 
about expectations on safety. Use the plan 
to establish safety priorities and, when ap- 
propriate, deadlines. Additionally, the plan 
can include goals for safety and health— 
for example, to reduce accident rates by 
5% a year. Remember—priorities are more 
important than goals. 


Hazard identification and controls 
Describe any site hazards that are or may 
be present. How? Perform an initial hazard 
survey and establish intervals for follow-up 
inspections or suryeys. Checklists for this 


site survey are usually available from your. 
local or state occupational safety office. In 


your plan, outline a method or procedure 
for workers to report hazards they discover: 


Describe how you will keep records © 
identified hazards, when they were re- 


ported and the corrective measures taken u 


to eliminate or mitigate them. Some states 
require such record keeping and may have 
further requirements available from your 
state’s occupational safety and health ad- 
ministration, usually a division of the state 
department of labor. 

As part of the assessment and control 
process, the plan should. define procedures 
for mishap or accident reporting and in- 
vestigation. The a i must have a 
process to identify aceident causes and rec- 
ommend corrective ac 
event should be treated the same as an ac- 
cident. The procedures should: outline ac- 


tions to take to prevent similar accidents.” 


or events. Specify a monitoring process to 
track work-related injuries and illness. 
Such monitoring helps to involve manage- 
ment in the safety program. 

Specify how personal protective equip- 
ment (PPE), such as hard-hats and per- 
sonal protective devices (PPD), such as 
machine guards, are to be used. For ex- 
ample, when to wear gloves or how to 
shore a trench can be included in the plan. 
The use of PPE and PPD may be included 
by reference to plan annexes or by “site 
specific” supplemental safety plans. Safety 
equipment required on the job may be 


‘purchased by the company or by the work- 


ers, who may receive an allowance to off- 
set the expense. A rule of thumb is, if the 
equipment cannot be taken off site, or used 


ms. A “near-miss” 


Planning and mle =i 

Safety planning begins with equip 
specifications, or when new or up 
equipment is installed. Consider: 
ment design, installation, en 
planned maintenance ropa 0 
sible hazards to workers. This is%a 
time to do RF safety measuremen : 
culations per 29CFR1910. 97(a)(2) 

Safety: tules should cover general 
suchas “no horseplay” and ope 
‘specific items. Operation-specific § 
rules may cover battery testing, generator 
set refueling, or even how to maintain 
grounding systems while the site is pow- 
ered and operating. Data from manufac- 
turers’ manuals or training sessions can be 
used as the basis for specific safety rules, 
Post these rules in a prominent location at 
both the shop and at the sites as a*reminder, 
Establish an orientation procedure for new. 
employees, including a review of the rules, 
and obtain a signed statement from each’ 
new employee confirming that they have read 
and understood the rules. 

If you operate a multivendor site, insist 


Koehler is a long-time communications technician. He 
teaches at the University of Alaska, Anchorage. His email 
address is afdek1@uaa.alaska.edu. 
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that your tenants either provide a plan of 


their own or agree to abide by the rules 
you have established. If you do follow this 
course, you should audit or spot-check for 


tenant record keeping and compliance. If 


you do post common rules, have both a 
safely professional and your insurance 
agent review the document. If the tenant 
provides a safety plan, have the plan re- 
viewed by the same set of professionals. 
Standard work practices or procedures are 
important when several employees perform 
maintenance at an equipment site. Develop 
these standard practices with worker partici- 
pation. Ask a safety professional who is 


familiar with electronic maintenance prac- 
tices to review these rules or procedures. En- 
forcing the rules with a fair and understand- 
able disciplinary policy is part of the man- 
agement process to ensure that standard 
work rules and procedures protect all work- 
ers. As with any maintenance effort, 256 


rules and procedures must be part of the 


organization’s training program. 


Occupational safety and health training 

All new workers should be trained for 
Site-specific hazards known or presumed 
to exist. A written plan helps to ensure all 
hazards, safety rules, standard work 
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procedures, company policies and proper 
use of PPE are explained to a new worker. 
Include a tear-out sheet for the worker to 
sign as each training step is completed. File 
these in the employee’s permanent file to 
indicate when refresher training is due. Inex- 
pensive employee tracking software, such as 


_ “Employee File Builder” by Jian, is avail- 
able if you wish to avoid going through 
_ large, paper-based files. Review your safety 


plan when new equipment is installed, when 
anew work site is included in your business 
or when equipment or the site has been 
modified. 

The use of technology to improve worker 
safety is becoming inexpensive. Although 
you may have already sent a current map of 
your site locations and contact telephone 

_-number lists to the local fire and EMT service 
providers in the area, how do you track the 
“status of an employee at a remote site? A 
check-in and check-out call is a good start. If 
you have telephone lines to the site for 
SCADA or monitoring system status, con- 
sider adding a “pair gain” device to allow 
additional bandwidth on the line to permit live 
audio monitoring. AXIS Communications 
makes a modem-accessible camera that al- 
lows live.) ideo monitoring. Either method 
enhances safety of workers and may result in 
a reduction of your insurance premiums 

When an accident or near-miss oct 
or when new information is lea: 
affects worker safety, a refre 
session may be required. Docume 
session as you would for all other tra 
The effort spent to write a safety 
maintain a safety program-and te 
workers is returned by lower w 
jury rates, reduced turnover and r 
equipment damage or loss. 


¢ 


Safety information, 
federal regulations 


www.osha-sic.gov/SLTC/safety.htm! 

This site takes you to one of the OSHA 
Web pages. Use the search function for 
specifics. Site-specific Safety and Health 
Plan requirements are found in OSHA 
1910, 1926, and EPA 311. 
www.osha-sic.gov/oshstd_data/ 

1910_0097,htmI! 

This site details RF safety requirements. 
www.fcc.gov/oet/info/documents/ 

bulletins/#65 

This site includes FCC OET bulletin 
#65, RF safety measurements. (If want to 
you print out the bulletin, be aware that it 
covers about 100 pages.) 
www.axis.com/home.shtml 

This site has data on remote camera 
technology and its use in remote loca- 
tions. Talk to your telephony provider 
about a pair-gain device for use at your 
remote site. 
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Trident Micro Systems hosts pape seminar 


Trident Micro Systems, Arden, NC, hosted 
a “Future of Trunking” seminar in Las Vegas 
on Dec. 16, 1998. The seminar focused on 
Trident’s Passport trunking protocol and the 
NTS network switch. The one-day seminar at 
the Alexis Park Hotel drew 150 radio dealers 
and SMR operators. Trident has held similar 
seminars in San Francisco and Boston. 

Among the presenters were Rhett 
Grotzinger, vice president of Trident Micro 
Systems; Dave Anderson, an engineer by 
trade and the president of Trident; Charlie 
Van Pelt, vice president of ProLink Systems, 
Roswell, GA; and several Passport licensees. 

Passport is an enhanced protocol designed 
lo support wide-area networking and seam- 
less roaming for subscriber radios between 
sites. Operators can link multiple systems into 
a network, offering broad coverage. 

Eight competing radio manufacturers sup- 
port the protocol: Icom, Kenwood, Ritron, 
Scholer-Johnson, SEA, Standard Communi- 
cations and Tait Electronics. 

“Trident has successfully, in multiple fo- 
rums, brought competing radio manufactur- 
ers together to discuss their Passport radio 
plans and rollout schedules with prospective 
customers,” Grotzinger said. 

Ritron’s executive vice president, Stephen 
Rice, demonstrated Patriot SST Plus and Pa- 
triot RTX Plus radios working with the Pass- 
port system. Ritron’s repeater, the Patriot 
RRX, was also used in Trident’s demonstra- 
tion, showing that the multichannel trunking 
system passed the protocol. 

Roy Place, director of land-mobile sales 
for Standard Communications announced 
that Standard’s UHF, 800MHz and 900MHz 


mobile radios would be ready to 
deliver in February. Anderson 
used Standard’s mobiles in the 
seminar’s demonstration. 
Grotzinger began the seminar 
with an overview of the Passport 
trunking protocol. “LTR, as we 
recognized years ago, was very 
limited by design,” he said. “We 
tried to find a way to take LTR 
and develop a protocol compat- 
ible to that and beyond.” 
Trident promoted Passport as a 
protocol that is backward- 
compatible with LTR and that lets 
operators easily move to digital. “It 
answers the near- and long-term 
needs of trunking operators in an 
industry where changes will come 
quickly, It will help you take the 
huge step to digital” Grotzinger 
said. He also said that the systems 
were casy to maintain from a re- 
mote location: “Anything that you 
had to do with a screwdriver before 
can now be made with a computer.” 
NTS networking is an infra- 
structure designed to protect the Passport hard- 
ware from become obsolescence as technol- 
ogy changes, It uses an all-digital switch envi- 
ronment, and the migration to digital or DC/ 
MA technology is as simple as a board change. 
(DC/MA. from ComSpace, is a digital format 
designed to increase capacity to as many as 
eight digital voice paths per channel.) 
Anderson explained the NTS infrastrue- 
ture and demonstrated the NTS network and 
Passport-compatible radios. “We wanted 


The 


Speakers included Rhett Grotzinger, 
Anderson, Charlie Van Pelt and representatives 
from radio manufacturers. 


“Future of Trunking” seminar drew 150 
people to the Alexis Park Hotel in Las Vegas. 


Dave 


something that allows new technologies to be 
implemented easily. We wanted a system that 
will work today that we can expand tomor- 
row.” he said. NTS can support digital and 
analog channels at the same site. 

Van Pelt’s company, ProLink Systems. pro- 
vides network integration, system engineering 
and consulting services. Van Pelt gave advice 
on spread spectrum and how the networks 
could be connected, Tl was the preferred 
method. 


A Dec. 22 letter to FCC Chairman William 
E. Kennard from six congressmen with tele- 
communications oversight reproached 
agency spectrum management activities— 
particularly auctions and the disposition of 
private wireless licenses. 

The bipartisan letter from Rep. John D,. 
Dingell (D-Ml), Rep. W. J. “Billy” Tauzin (R- 
LA), Sen. Thomas A. Daschle (D-SD), Sen. 
John B. Breaux (D-LA), Sen. Spencer Abraham 
(R-Ml} and Sen. Slade Gorten (R-WA) said the 
FCC has “frequently ignored” alternative li- 
censing methods. “Instead, the Commission 
has adopted policies resulting in mutual ex- 
clusivity that could have been avoided,” The 
legislators added that 1997 revisions to 
Section 309(j)(6)(e) of the Communications 
Act were “unambiguous” and that “the Com- 


Legislators reproach auctions, private licensing 


mission was obligated to consider ways to 
avoid mutual exclusivity among applicants be- 
fore conducting an auction. ... The Commis- 
sion must not ignore what Congress enacted 
by reading this provision out of law and adopt- 
ing policies inconsistent with statutory 
requirements.” 

The letter criticized public comments by 
the FCC staff that the its mandate is to use 
auctions as its primary licensing tool. 

The letter also emphasized that 1997 leg- 
islation directed private wireless frequencies 
to be increased “in a timely manner,” and it 
noted that an as-yet-unreleased Notice of Pub- 
lic Rulemaking from the FCC recommending 
competitive bidding for private wireless li 
censes would be “inconsistent with law and 
the intent of Congress.” 


IDA verifies Trakit as 
compatible with EDACS 


Fargo, ND-based IDA has announced the 
completion of the verification process con- 
firming its Trakit GPS/AVL fleet manage- 
ment system's compatibility with Ericsson's 
Enhanced Digital Access Communications 
System (EDACS), 

The testing was done in the data verifica- 
tion laboratory at Ericsson Private Radio 
Systems, Lynchburg, VA, with further testing 
at Racom, Marshalltown, 1A. The first instal- 
lation took place in January at Sioux Valley 
Southwestern Electric, Coleman. SD, on 
Racom’s EDACS network. 

Trakit is designed for vehicle and mobile 
equipment fleet management. The system 
combines GPS with EDACS to provide AVL. 
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FCC Notes 


Antennas fail to comply 
with registration rules 

A recent FCC audit of existing antenna 
structures showed that 28% of structures 
audited were not registered as required by 
FCC rules. The rules require that struc- 
tures that may pose a hazard to air navi- 
gation must be registered with the FCC 
and most must also display special paint- 
ing and lighting in the interest of air traffic 
safety. The rules also require the owner to 
display the registration number in a vis- 
ible location near the base of the struc- 
ture. The audit discovered that the regis- 
tration number was missing from more 
than half of the registered structures, 


Antenna owners keep lights burning 

The FCC has informed antenna lic- 
ensees of their responsibilities under 
the rules for keeping antenna struc- 
tures properly lighted during and after 
the Y2K date change. Y2K-related prob- 
lems could cause a structure's lighting 
system to fail, creating a hazard for 
passing air traffic. Antenna owners 
should evaluate their systems during 
the next periodic inspection and must 
correct any problems before the antici- 
pated date of failure or malfunction, 
and also switch to daily visual inspec- 
tions of structure lighting. 


Intek Global makes ready for the new millennium 


Look for the jewel within Intek Global, 
and you'll find linear modulation (LM). 
Most of what the company offers—technol- 
ogy transfer and intellectual property rights 
(IPR) licensing; airtime service; data and 
voice business radio communications prod- 
ucts and software sales—springs from LM. 

LM fits 16.2kbps data, voice communi- 
cations and five-frames/second video within 
5kHz-wide channels. LM suits 220MHz 
applications and meets VHF and UHF spec- 
trum refarming requirements. The refarming 
market is estimated to be worth as much as 
$25 billion. Last year, Intek received FCC- 
type acceptance for VHF highband LM 
refarming products. By January, it had sold 
two VHF LM systems. 

Using specific capabilities of its six sub- 
sidiary companies, Intek offers LM ina va- 
riety of products and applications, improv- 
ing its prospect for worldwide acceptance. 
Bristol University researchers originally 
developed LM under a British government 
contract for spectrum-efficient technology. 
The technology has begun rolling out in a 
big way. 

QO Commercialization and licensing— 
Among other rights, Intek owns IPR to an 
application-specific integrated circuit (ASIC) 
that makes LM use in radio communications 


products practical. Its Intek Global Technolo- 
gies (IGT) subsidiary promotes LM technol- 
ogy transfer and IPR licensing worldwide. 

For example, the Finnish telecommuni- 
cations giant, Nokia, is one year into a five- 
year technology, development and supply 
agreement with IGT that incorporates key 
LM technology components into Trans- 
European Trunked Radio (TETRA) prod- 
ucts, The TETRA market includes an esti- 
mated five to 10 million users. 

Another agreement between IGT and 
South Korean mobile radio equipment 
manufacturer Kukjae Electronics allows 
Kukjae to manufacture and sell LM- 
compatible radio products and to operate 
narrowband LM radio networks. Product 
distribution includes Korea and, potentially, 
other Asian markets. 

QO) Worldwide distribution—Intek would 
like to distribute branded LM products world- 
wide. It already distributes in the United States 
through its Intek Global, USA and RoameR 
One subsidiaries, and it has the Korean con- 
nection. In January, it formed a Bangkok— 
based subsidiary, Intek Global Asia, to develop 
joint ventures and strategic partnerships with 
Pacific Rim wireless companies. 

“We will be providing this large market 
with a broad range of product and service 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
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capabilities in addition to licensing rights,” 
said Intek Global chairman Robert Shiver. 
He sees LM’s ability to increase existing 
spectrum capacity for advanced data trans- 
mission applications as particularly attrac- 
tive for Asian wireless providers. 

I) Airtime services—These days. Intek says 
“data” first and “voice” second in describing 
U.S. business radio airtime network services 
offered by its RoameR One subsidiary to 
mobile fleet operators nationally, regionally 
and locally. Data communication and vehicle 
location products and software from its Data 
Express subsidiary can be used on anyone’s 
system, and they boost RoameR One’s capa- 
bility to serve customers on its own network of 
more than 270 repeaters at 220MHz. 


Auctions and NRTC 

In November 1998, Intek bought two 10- 
channel nationwide, seven |5-channel re- 
gional and 172 10-channel “Economic 
Area” (local) 220MHz licenses in the FCC 
Spectrum auction. In a co-funding 
partnering arrangement with the Herndon, 
VA-based National Rural Telecommunica- 
tions Cooperative (NRTC), Intek Global 
will share with NRTC the $12 million cost 
of the new licenses. 

With 45 channels available to it through- 
out the country, Intek is considering addi- 
tional service options including two-way 
paging, interactive telemetry, alarm moni- 
toring, high-speed and/or wider-bandwidth 
data services and, for high-volume custom- 
ers, dedicated, turnkey wireless systems. 

Moreover, NRTC promoted LM to its 900 
rural co-op members. They can construct 
systems for their own use and sell airtime 
services to others, extending 220MHz LM 
coverage—and dealer representation—to ar- 
eas where Intek otherwise might not con- 
struct for many years. To save an estimated 
$1 milhon annually, Intek is deactivating, 
but retaining for later use, selected commer- 
cial sites in under-populated areas, a step 
made possible by the auction results. 

NRTC has committed to buy at least $50 
million of LM equipment during the next 
five years. In November, it placed an initial 
$5 million purchase order. The first draw- 
down on the initial purchase is $1.9 million 
worth of LM equipment and existing assets 
destined for an NRTC member, Louisiana 
Rural Electrical Co-op. 


Transerypt International/EF Johnsen 
Securicor Electronics cannot manufacture 
equipment in the quantities that Intek needs 
to meet the demand. In January, Intek an- 
nounced a manufacturing agreement with 
Lincoln, NE-based Transerypt Interna- 
tional. Transcrypt will use the Waseca, MN, 
plant that makes EFJohnson equipment to 
manufacture LM mobile units. Additional 


contracts that might follow may include base 
stations and portables. Before Transcrypt 
bought the E. F. Johnson Company, Johnson 
had made some LM products for a previous 
owner of the technology rights. 

Asked why Transcrypt was selected, 
Intek Global, USA president Robert M. 
Hardy said that the choice was based prima- 
rily on quality, reliability and cost. 

“We're confident that Transcrypt can de- 
liver a quality product on time, at or below 
the agreed-upon price,” he said. “We may be 
talking with other suppliers, too, for agree- 
ments that include licensing of LM and 
manufacturing.” Additional factors that 


made the Transcrypt agreement attractive 
were the proximity of Transcrypt’s facilities 
to Intek’s centralized operating headquarters 
in Kansas City, MO, and its previous expe- 
rience with LM. 

Sales of new EFJohnson systems have 
been less than robust, as Transcrypt has 
stated in documents filed with the Securities 
and Exchange Commission. If the situation 
has left Transcrypt with excess manufactur- 
ing capacity, it would make the Intek con- 
tract all the more attractive. 

At the least, Transcrypt chairman John 
Connor said, “We have the available manu- 
facturing experience and resources, and they 


YOU NEED AN ANTENNA. 


y | J Wil 


ENGINEERING * PROTOTYPING » MANUFACTURING 


Contact us about our complete line of 2.4 GHz ISM wireless data antennas. 


> ANTENNAS BUILT TO YOUR SPECS 


t MAXRAD, we always have 

available a full line of high- 
quality antennas capable of fit- 
ting a wide variety of RF appli- 
cations. But when your project 
calls for a custom antenna, we 
excel at working closely with 
you to build the right product, on 
time, on budget and on target 
with the specifications you 
require. Big Job or small, we will 
do what it takes to satisfy your 
antenna needs, 


Visit us at 
CTIA’S Wireless ’99 
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Our expert staff is equipped to engineer 
and manufacture custom antennas and 
accessories to your specifications. We 
utilize the latest simulation and model- 
ing techniques to quickly prototype and 
develop your antenna products. We 
pride ourselves on getting the job done 
right the first time as an extension of 
your tearm. 


Consider us your antenna experts. 
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STATE OF THE ART ANTENNAS 


CALL (800)323-9122 
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Product sampler: Data 


Data Express — The Fleet Management 
2000 Windows-based software offers real- 
time vehicle location, status messaging 
and management reporting. The model DE- 
2400G RF data modem transmits data 
over SMR trunking (Motorola, LTR, EDACS) 
or conventional analog radio systems at 
lowband, VHF, UHF, 220MHz, 800MHz or 
Q900MHz frequencies. The model DE-500 
mobile status messenger “plug & play” 
status messaging device has five user- 
definable backlit keys and an optional on- 
board six-channel GPS receiver for fleet 
management/AVL. 

Intek Global, USA — The Midland brand 
of FM portables, mobiles, repeaters and 
accessories is well-known and comprehen- 
sive. Perhaps lesser-known are its 220MHz 
LM products, including the model 75- 
R3005 repeater with advanced digital net- 
work trunking, 100W PEP output and 
16.2kbps data capability. The model 75- 
M4115D mobile radio has classic mobile, 
display mobile and data options. The model 
75-P4215 portable radio has a data 
port, alphanumeric display and status 
messaging. 

The portable has had delivery problems, 
though. The FCC type-accepted the unit in 
June 1997, and the company had planned 


Daniels 
CI-PM-3 
Paging 
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Card 


Features 


* Modularity for casy maintenance 

* Various RF modules (29 -960 MHz) 

* Optional link RX 

* Power Consumption: < 300 mA 

* POCSAG 512, 1200, 2400 bps 

* 1600 bps (data only) 

* CTCSS control functions 

* Compatible with a variety of 
external reference oscillators 

* 8W. 30 W or 100 W Power Amps 

* Configurable for repeater operation 

* Remotely selectable paging 
configuration 
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Express, Midland, RoameR One 


to introduce it later that year. At that time, 
an Intek spokesman said, “The develop- 
ment of this radio will play an important 
part in the commercialization of the 
220MHz band of frequencies currently be- 
ing built across the country. We have had 
strong customer demand for this product 
and are pleased to now have a complete 
product line for this market.” 

In December 1998, two 220MHz LM sys- 
tem operators said that they had Midland 
LM portables for evaluation. One said that 
it worked well; the other said that he had 
not tested it. 

An Intek spokesman said that the com- 
pany plans to introduce the units by April 
1999, The portable is applicable to both 
public safety and utility applications. 

Meanwhile, Intek has capitalized on the 
RF power amplifier modules developed for 
the portable. In October 1998, it gave UK 
semiconductor manufacturer Semelab the 
worldwide rights to manufacture and dis- 
tribute the modules. 

“It is no great secret that we already 
have plans to extend the linear power am- 
plifier line into other spectrums including 
VHF and UHF bands to cover the new PAMR 
market developments,” said John Walker, 
Semelab's RF Division Manager. 
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Call Toll Free 1-800-664-4066 
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U.S.A. Fax: (360) 738-2230 Phone; (250) 382-8268 
Email: sales@danelec.com Web: www.danelec.com 
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Intek Global Technologies — As a re- 
search and development company, IGT de- 
velops products and software for its par- 
ent company and others. IGT has the 
responsibility to license LM technology 
and commercialize LM products worldwide. 
Moreover, it can design complete radio 
units and complete radio systems. It de- 
signs application-specific integrated cir- 
cuits (ASIC). Development can be either to 
the level of a prototype proven technology 
or to full manufacturing capability. Arrange- 
ments can in- 
volve a technol- 
ogy transfer or 
licensing of intel- 
lectual property 
rights. 

RoameR One 
— Airtime ser- 
vices, products 
and software for 
data and busi- 
ness radio com- 
munications are 
available from 
RoameR One, its 
dealers and, before long, some members 
of the National Rural Telecommunications 
Cooperative (NRTC). 

RoameR One operates more than 270 
repeater sites with about 1,500 channels 
and 11,000 customer units. Its service is 
concentrated in California, the St. Louis- 
Kansas City, MO, corridor, New York and 
the New England states, and the Ohio Val- 
ley. NRTC offers its 900 co-op members 
the ability to construct 220MHz systems 
and to sell RoameR One airtime in rural 
areas. Since bidding successfully in last 
year's spectrum auction, Intek has nation- 
wide rights to 45 220MHz channels for 
expansion, 

One observer noted that RoameR One 
loaded many customers last year at spe- 
cial rates in a short-term promotion to 
meet Intek-mandated target numbers. 
RoameR One also has benefited from the 
migration of former customers of defunct 
Geotek. Also migrating to RoameR One are 
some former Nextel customers who are dis- 
pleased with airtime charges either pro- 
posed or experienced in converting from 
analog to digital service. 

Securicor Electronics — Manufacturing 
service is provided by Securicor Electron- 
ics on a contract basis for electronic prod- 
ucts, including printed circuit board assem- 
bly, full product build, material sourcing and 
engineering support. 

Securicor’s key customers are in the de- 
fense, transport, communications and utili- 
ties industries. The company also manu- 
factures radio equipment for Intek Global 
on a small-volume, prototype basis. 


have the demand from their rapidly- Securicor Communications Ltd.. a subsid- to subcontract with Intek to sell airtime serv- 


growing 220 MHz customer roster.” iary of Securicor ple, which owns 62% of ices. Also, dealers can sell Data Express AVL 
Intek. Securicor has given Intek credit sup- software and hardware that works in any 

Millennium strategy port [rom the start of its investment. includ- spectrum. 
To promote near-term revenue growth and — ing the most recent $25 million credit facil- Intek seeks dealers where RoameR One 


to achieve operating profitability by fiscal ity granted in December 1998. Intek is re- has built viable sites that are underloaded. 
2000, the company’s “Intek Millennium” strat- viewing its other business segments for  Intek expects to convert selected Midland 


egy includes consolidating. in Kansas City, its other possible divestitures. dealers to Intek Global dealers with special 
products, services. resources, assets and infra- “Intek Millennium’s role in efficiently re- opportunities, and a few new Intek Global 
structure for technical, financial and adminis- aligning our businesses to maximize resource — dealers may be added. 
trative operations, along with reducing operat- and capital use will produce record growth in Web sites with more information include: 
ing costs and divesting non-core assets. fiscal 1999 and profitability by fiseal 2000." www.intekglobal.com 

Last year, Intek sold its UK-based Equip- said Shiver. “Meanwhile. the new $25 mil- www.midlandusa.com 
ment Services Unit subsidiary and part of its lion credit facility will enable us to move www.linearmod.com 
Securicor Electronics subsidiary for $8 mil- quickly to fully implement the plan.” www.dataexp.com 


i ; an 3 we www, ricor.com 
lion each to its majority shareholder. Hardy said that dealers had opportunities BRGY ‘ 
oe —Don Bishop 


Intek Global execs 


Robert J. Shiver, 44, became chair- 
man and chief executive in September 
1997. He previously headed Centennial 
Security Holdings, a large electronic se- Anten na Analyzers 
curity and services company. Roger pein 
Wiggs, chief executive of Securicor plc, Tempo Research Corporation 
said that he selected Shiver because he 
“demonstrated an outstanding record of 
entrepreneurial ability and leadership in 
various companies, including Centennial, 


eae A la revenue products : T AKE ADV AN GE 
Robert M. Hardy, 56, became presi- 
AEA's latest product, Fhe CIA-HF v 


Committed to supplying low-cost, high-perfermance, portable instrumentation 


dent of Intek Global, USA in July 1998. 
Hardy is a 20-year AT&T veteran with 
senior management experience in Sales, 
marketing and administration. 

George A. Valenti, 48, became chief Frequency Range: 400 kl Iz - 54MHz 
financial officer in August 1998. He pre- 
viously was chief financial officer of 
EnergyOne in Kansas City, MO, a joint 
venture between UtiliCorp United and 


Accurately check or tune antennas with instant 
graphical display of up to four parameters 
(SWR, Resistance, Impedance, and Reactance) 


PECO Energy. Instant display of 2:1 SWR limits, relative Q factor, 
David Niebert, 43, an Intek executive Phase angle, Return loss, and minimum SWR 

since 1994, became Vice: president of frequency and magnitude within sweep range 

spectrum management in January 1999. 

He was executive vice president from Determine the distance to the first short or open 


October 1997 to December 1998. 
Rick Hillum, 40, is president of the 
Intek Global Technologies subsidiary in 
Bath, UK. Along with Prof. Joe McGeehan Serial port and external power port standard; 
of Bristol University, he is a founder of Windows” compatible software available soon 
linear modulation technology. 
Thomas Little, 50, became manag- 


ing director of Securicor Electronics in Be sure to take a look at our other excellent products. 
Bath in August 1996, having spent six 


Small and portable enough to take up a tower and 
connect directly to antenna feedpoint 
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Kenneth R.E. Wiggs, 55, became the and SWR 806-960 CellMate™ contact: 
| lobal ; 
head of the: Bannon based Intek Globa Measure SWR, Return Loss, and 
Asia subsidiary in January 1999. He pre- per ee —_ 
yi : 4 Relative Field Strength for accurately 
viously consulted the Thai government's Hine WAS xmeee 
telephone company. f° Tempo Research Corporation 
Louis J. Monari, 48, became vice The CableMate™ (TDR) 1221 Liberty Way - Vista, CA 92083 
president of administration in January Find multiple faults tn a cable using true Pp: 800-258-7805 - F: 760-598-5634 
1997. He previously was vice president TDR techniques , 
www.aia-wireless.com 


and general manager of Digital Solutions, Eliminate all RF noise from readings wiwiwitemporesearch.com 
Somerset, NJ. 


Circle (40) on Fast Fact Card 
February 1999 MOBILE RADIO TECHNOLOGY 47 


Yagi design improves durability 


Maxrad has developed a line of UHF and 800MHz/900MHz yagi 
antennas specially designed to withstand harsh weather conditions. The 
yagis feature five welded elements, 1dBi gain capability and an enclosed 
feed with type N female connector at the end of the boom. This design 
not only eases installation but also provides increased protection to the 
elements, the gamma match and the connector while enhancing the 
antenna’s durability and performance. Each BMOY antenna series is com- 
prised of three separate wideband models that essentially cover the entire 
UHF and 800MHz/900MHz frequencies. 
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Antennas for ISM work at 2.4GHz 


Mobile Mark’s directional antennas are for ISM applications at 
2.4GHz, low-profile corner reflector antennas for point-to-point 
signal transfer. The mini-corner reflector antenna features 9dBi 
gain with a front-to-back ratio of 30dB. Beamwidth coverage is 
65° horizontal and 75° vertical. Multiple antennas can be com- 
bined for high-gain, point-to-multipoint applications. 
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Features: 

+ Synthesized, PC Programmable 

+ 2-Channel Operation 

* Multi-Address Format 

‘« Channel Monitoring Capability 

* Vibrate Option 

* Small Size—3-1/8" x 2-7/16" x 3/4" 

* Single “AA” Battery 

+ 2-3 Year Limited Warranty 
Available 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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Antennas blend with 
environment 


The Allgon slim panel urban antennas are 

designed to blend with the environment. 

The antennas are constructed with a 

simple mechanical design that requires 

few parts, allowing for high repeatable 

process, The aluminum backplate supports 

the antenna and also holds the radiating elements, 

microstrip line fed patches, also in aluminum. The antennas 

are available in a full range of gain (9.5dBd to 16.5dBd), 

aperture angles (65" and 90°) and tilt angles (0° to 6°) for both 

800MHz and 900MHz systems, 
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COMSAT RSI Wireless Antennas has developed a line of 
parabolic antennas designed to meet the needs of spread-spec- 
trum systems with flexibility and easy installation. This results 
in a lower overall cost to implement systems. Most are available 
for same-day shipment. The antennas also feature field 
changeable horizontal/vertical polarization, multiple connector 
options and a full range of spread-spectrum frequencies 
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Antennas offer three 
frequency options 


Antenna Specialists. a division of Allen 
Telecom, offers three new frequency options for 
its omnidirectional antenna line to meet customer 
needs in both outdoor and in-building applications. 
The antennas are developed for 800MHz trunking, 
QOOMHz trunking ISM/GSM trunking systems 
and 24GHz. The design provides low loss and 
efficient operation by an end-fed design and broad- 
band matching system. Power rating ranges from 
1OW to 25W. The antennas feature light weight 
and a slim. compact profile. The de-grounded 
antennas help to dissipate static and reduce the 
potential of electromagnetically induced currents 
from lightning strikes. 
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Base station antenna features 
longer radial life, flexible mounting 


Antenex’s Mountaineer base station antenna goes through gain and 
radiation pattern testing before shipment. The antenna is a durable, light- 
weight. heavy-duty radial system that provides freedom in mounting and 
a longer radial life. The antenna features a blue color dyed into the resin 
ona woven fiberglass radome to provide long life and low visibility, a 50- 
year-rated flexible seal that solves weathering problems, an improved 
condensation drain system that permits inverted mounting, a side-vent 
cap that allows for a narrower taper with lowered wind loading as well 
as a larger vent hole for inverted mounting, 
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Receive 
Weather Alerts 


- ae Automatically 
READERS’ CHOICE 


Of the new products in the June 1998 issue, this one generated the biggest 
reader response. For more information on this product, circle the corresponding 
Fast Fact Card number on the card found in the back of this issue, and mail the 
card to us, 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


Hand-held field strength analyzer 
offers wideband reception 


» Warnings digitally recorded for 
DTMF access and playback 


The RF field analyzer model 3200 from A.W. Sperry 
Instruments is a hand-held field strength analyzer with 
a wideband reception ranging from 100kHz to 
2,060MHz. The analyzer is designed for maintenance 
and installation in the mobile telecommunications mar- 
ket including cellular phones, cordless phones, CB ta- 
dios, cable, television, paging systems and satellite re- 
ceiving equipment applications. Features include the 
ability to analyze narrowband FM (N-FM), wideband 
FM (F-FM), AM and single-side bands (SSB) modu- 
lated signals. It also includes a built-in frequency 
counter, a built-in speaker and an RS-232 interface. The 
RF-3200 is versatile and full-functioned. 


« Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


Weather Radia 
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U.S. Patents 5,444,433 - 5,574,999 -D.377,79S 
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RadioSoft 


Announces the release of 
the NEW Version 2.0 of 
ComStudy for Windows 


You asked for lots of expanded features: 

ma? 256 Colors for Contours and Coverage 
TIA Frequency Coordination Compliance 
Simple Runtime Overlay Management 
Transmitter Database Import/Export 
Individual Station Editing in Systems 
Individual System Matrix Recalculation 
Area Reliability Analysis and Mapping 
True 32 bit Operation (Win 95, 98, NT) 
Increased Accuracy (Land Uses added) 
More Interference Algorithms 


And RadioSoft Delivers! 


ComStudy 2.0 is available as a 15 day 
evaluation: call 888.RADIO95 (USA) 
or 904.426.2521 or check our website: 


www .RADIOSOFT.coM for details. 


Aggressively Priced! 
Special pricing for all current users of 
propagation software and overlays! 
RadioSorT is a CUSTOMER FRIENDLY COMPANY 
bs 109 W. KNAPP AVENUE, EOGEwaTER FL 32132 
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Public safety mobile features multiple options 


Kenwood’s TK790/890 mobile is designed for use in 
public safety vehicles. The 160-channel, VHF/UHF 
heavy-duty radio passes MIL-SPEC 810 C. D, & E as 
well as the MIL-STD for driven rain. The mobile is ver- 
satile with many software and hardware options includ- 
ing MDT and AVL, and it is remote ready. In a vehicle, 
it can be used as a single-head remote mount and can also 
be configured as a dual-band remote mount, With the 
number of head and mounting options, any variation can 
be designed for a particular installation. The unit has a 14-character, alphanumeric LCD. 
Other features include dynamic grouping. 14 programmable controls and a complete set of 
emergency features. 
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) INFORMATION 
Pa g! n J Fax on Demand: 416-361-6528 
Data Phone: 613-233-4888 
é Fax: 613-233-2032 
Satellites reainetreleaneeins 


ASSOUIATIOIN CANADIENNE DES. 


MCS/MDS Be ssn 
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Mounting system 
allows for quick 
installation 


Gamber- 
Johnson’s Quick 
Release Post al- 
lows a mobile 
communications 
mounting system 
to be quickly in- 
stalled and taken 
out easily: Twist 
the post clockwise 
to release it from 
the base plate. All 
that remains in 
the cab is a low- 
profile (1/2" high, 
8" diameter) circular plate that will not in- 
terfere with foot space and provides a safer 
environment in the cab. To connect the 
post, drop it in the base and twist counter- 
clockwise until it locks into place. A key 
lock is provided for additional security. It 
can be used in step-vans, utility vehicles 
and other heavy-duty trucks. It secures to 
any flat floor and can be used with 
all Gamber-Johnson mount heads and 


accessories. 
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Indoor antenna offers 
broad bandwidth 


Decibel Products’ PCS dBDiamond is a 
small indoor antenna. The DB791SD5S-M 
antenna measures 1.65" X 3.5" X 1.6"— 
smaller than an average computer mouse. It 
weighs 2.5 ounces and guarantees a VSWR 
of less than 1.5:1. The product maintains 
the broadest coverage available in an indoor 
antenna, with a horizontal beamwidth of 
129° and a vertical beamwidth of 75°. With 
a broader aperture than a traditional patch 
antenna, the antenna is suitable for place- 
ment in most large rooms, extended open 
spaces and locations with height ceilings. 
The antenna can be wall mounted or ceiling 
mounted, A T-shaped quick-disconnect 
bracket mounts in minutes. The antenna also 
features a built-in connector and 12" pigtail. 
The PCS antenna covers a frequency range 
of 1,850MHz to 1,990MHz, with a gain of 
2.0dBd (4.1 dBi) and a front-to-back ratio 


of 14.5dB average. 
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Remote controller uses 
tone remote signaling 


IDA’s model 24-689 multiline tone remote 
controller can control as many as eight base 
station radios using standard tone remote sig- 
naling. Separate speakers and volume con- 
trols for selected and unselected audio along 
with individual mute and audio-present indi- 
cator lights allow the operator to monitor 
eight base radios. Standard features include a 
mountable 19-inch equipment rack. two- 
frequency tone control, intercom. two-way 
compression and 2/4 wire selectability. The 
controller will be available with either a hand- 
set or a desk microphone. 
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Mic aids in public 
safety communications 


Motorola’s Communications Enter- 
prise offers a miniature microphone/ 
receiver system that, when connected to a 
two-way portable radio, could enhance pub- 
lic safety communications. Motorola’s new 
Commport microphone/receiver system 
makes it possible to hear and speak under 
adverse conditions. The Commport system 
fastens securely onto the ear. The micro- 
phone picks up sound waves as they cross 
the face, enhancing voice clarity and in- 
creasing intelligibility. The integrated mi- 
crophone/receiver is designed for comfort 
and extended wear without blocking normal 
hearing. 
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Connectors reduce 
passive intermodulation 


Rosenberger of North America’s 7/16 
DIN coaxial connectors are designed to re- 
duce passive intermodulation. The connec- 
tors—available in most configurations and 
cable sizes, including corrugated—feature a 
dielectric bead made from a proprietary poly- 
ethylene compound. The compound elimi- 
nates the potential for cold flowing, an inher- 
ent trail of PTFE (Teflon) dielectics. Cold 
flow and resulting contact movement are 
major catalysts of intermodulation, ‘The di- 
electric bead is encapsulated in silver-plated 
brass banding that ensures a clearly defined 
electrical and mechanical reference plane (on 
the connector’s multiple internal junctions) 
when the connectors are mated and prop- 
erly torqued, a requirement for good 
intermodulation performance. 
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Cerulean Technology and Oracle have joined to provide mobile workers in law 
enforcement and public safety agencies with a fully integrated mobile information man- 
agement system. Oracle delivers a high-security database server product that enables 
enhanced data security capabilities for processing sensitive, proprietary. and classified 


information. Agencies will now be able to access this secure information stored at head- 

quarters via their laptop computers using Cerulean’s wireless mobile software system. 

This direct access to real-time information will increase worker safety and efficiency by 

putting vital data at their fingertips. Law enforcement and public safety agencies will be 

able to integrate Cerulean’s wireless software—including Packetcluster Patrol and 

Packetcluster Rescue—with Oracle Lite-based information management systems. 
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EXPE 


eas change. 
- solutions from ba itie 


Invest in a dispatch console that 
expects to be modified, expanded, 
rearranges, and updated-- one | 
that will easily accommodate 
your evolving needs. 


Consoles Need 
more operators? Add one 
or several desktop, 
rackmount or video 
operating positions to your 
Zetron common control 
equipment. Mix or match them, to 
best suit your dispatch needs. 


Keys Take advantage of “any button, any function” field 
programmability, Add or change frequencies, control functions, 
page stacks, alerts, priority tones, transmit groups, or auxiliary I/O. 


Capacity Planning on adding more base or control stations? 
Expand your Series 4000 up to 48 radio or telephone channels. 


Control Migrating to a trunked radio system? The Series 4000 
product family includes interfaces for several popular protocols, 
including Motorola’s iDEN" and Ericsson’s EDACS®, as well as 
industry common standards such as tone remote, DC, local, and E&M. 


We Help You Master the Challenge of Change! 


Zetron, Inc. ZETRON , 


PO Box 97004, Redmond WA 98073-9704 USA ® Phone 425-820-6363 
Fax 425-820-7031 = Email ps@zetron.com ™® Web www.zetron.com 
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Wattmeters, 


Elements, 
Attenuators & Loads 


¢ In Stock 
¢ Best Prices 
¢ Quick Service 


We earned our position as 
the leading Bird distributor 
with a big inventory, good 
prices and quick service. 
We would like to earn your 
business..please call today! 
1.800.877.7979 


HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 


www.henryradio.com 
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Voice Pager with Monitor 


(Reconditioned) 


Durable Motorola KeyNote® pager 
Reconditioned to factory specifications 


We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor 1l@ in Monitor mode 


GJ 90 Day Warranty with optional extended warranty 


&] Price below is on Your Frequency and programmed 
to Your Paging Tones 

| - 20 units $135 each 51 - 100 units $122 each 

21 - 50 units $128 each over 100 units $115 each 


scam $00-822-2180 


*Vibrator add $5 Fax: 561-683-0059 

*Voice Storage add $10 International: 561-683-0022 
*New NiCad Batteries $6 : . 
*New chargers $29.75 Paging and Wireless 


*Extended Warranty: Service Center 
1 year $19 - 2 Years $18 per year 


3 Years $17 per year 1300 N FL Mango Rd #26 
Dealer Prices (end users slightly more) West Palm Beach, FL 33409 


Minitor I Repair http://members.aol].com/pwserctr/home.htm 


*Minitor II Repair just $29.50 


*Price includes all Parts & Labor rr ae 3 
eWlaieuPHysleat Damiige aid Wanted: Minitor II Pagers 


housing parts not included Minitor II and KeyNote are a reg. trademark of Motorola In 
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Radios offer Passport 


trunking protocol 


Ritron’s Patriot SST 
Plus VHF and UHF por- 
table radios feature new 
firmware and a new high- 
performance electronics 
package. The new radio 
design uses a more power- 
ful microprocessor that 
provides an enhanced set of 
features. The radio is syn- 
thesized and program- 
mable up to four channels 
and modes. They feature 
conventional or trunked 
operation. Wide (25kHz) 
or narrow (12.5kHz) bandwidth models are 
available. They offer built-in QC/DQC signal- 
ing, scan, dual function LEC and a user- 
removable and changeable battery pack. Sur- 
face-mount technology provides an electron- 
ics design that is strong and durable, yet small. 
The radios feature the Passport trunking pro- 
tocol and electronic serial number. The unique 
radio ID code and protocol provides automatic 
roaming between cooperating interconnected 
systems. They can record operational data: run 
times, standby, RX and TX accumulated. 
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RTU/datalogger 
supports SCADA 


Synetcom Digital’s Synettel system, dial- 
up remote terminal unit/datalogger, is for 
SCADA applications. The system acquires 
data from and controls remote field sites and is 
installable anywhere in the world with access 
to standard phone jacks, Each remote unit 
monitors four analog and four digital input 
channels, periodically logs data using a 40- 
day (64K) non-volatile memory and reliably 
reports any exceptions via its built-in 14.4kbps 
datatax modem to a host PC. Daily summaries 
and site history diagnostics are also reported. 
The system's Windows-compatible Radiolog 
software writes phoned-in telemetry directly 
to a standard Microsoft Access database for- 
mat. These features facilitate the transportation 
of all field site data back to a central location 
for processing. 

Circle (410) on Fast Fact Card 


King creates 
interactive Web site 


King Safety Products has opened a new 
interactive Web site at www.kingsafety.com. 
The site features complete product data for 
King’s professional and do-it-yourself prod- 
uct lines. King’s principal product is a line of 
four twist-on electrical wire connectors. Each 
month, King offers a free connector sample 
to those who visit the site, A cartoon charac- 
ter named Seymour Safety Tips welcomes 
visitors to the home page and invites them to 
choose the “Pro” option if in the trade. The 
“Pro” pages contain a contractor/dealer cata- 
log and color product photos, product speci- 
fications and detailed technical information. 
Charts that detail sizes and wire capacities 
help ordering via an enclosed email order 
blank. 
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Wireless messaging 
works with pagers, PCS 


DataLink Systems has introduced Mes- 
sageX and the MessageX.com Web site, a 
wireless messaging service that is available free 
of charge. Similar to email, MessageX univer- 
sal wireless messages can be sent yia the 
Internet to anyone carrying a PCS phone or 
alphanumeric pager, and the service is plat- 
form neutral. It works with most wireless pro- 
viders, To use the service, visit 
www.MessagexX.com, enter the email address 
of the party you wish to reach, type your 
message and press “send.” There are no special 
phone numbers, pin numbers, access codes or 
special software. The only requirement is that 
the recipient must be registered. The service is 


free to both sender and recipient. 
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Fluke updates 
application note 


Fluke has updated its application note en- 
titled, Measurement of Adjustable Speed 
Drives with Fluke Meters, Free of charge, the 
28-page application note comes in response 
to the demand from maintenance technicians 
who service adjustable speed drive (ASD) 
motors that electronically control the speed 
and torque of a motor. Industry experts esti- 
mate that within the next three to five years 


adjustable speed drives will contro! 50% of 


motors. While these devices are making fa- 
cilities and mechanical equipment more effi- 
cient, they are also raising new challenges for 
maintenance and troubleshooting. 
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Catalog includes attenuators 


Alpha Industries, a worldwide manufacturer of RF and micro- 


wave products offers a new commercial IC catalog. The catalog 

contains more than 250 pages and includes technical specifications, 

selection guides and application notes. The commercial IC catalog 

offers products for RF GaAs. IC amplifiers, switches, attenua- 

tors, control FETs, power dividers/combiners and directional 

couplers. This information is also available on CD-ROM. 
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April 28-30, 1999 
Las Vegas Convention Center 
Las Vegas, Nevada U.S.A. 


n the competitive marketplace of mobile communications, you simply cannot afford to be lett behind. 
I: International Wireless Communication oO takes you the forefront of merging technologies, 

new specialty applications and effective strategies for the future with a first rate conference program and 
more than 400 exhibiting companies, This show has an unparalleled mix of information, innovation and 


inspiration you won't want (0 miss! 


You'll gain insight on... 


* Mobile Radio Business Success Regulatory Issues 
New Technology Reselling Opportunities 
Public Safety Applications Special Commercial Applications 


International Business Opportunities And More! 


Presented by: 


CELLULAR MobileRadio W 
& MOBILE. LE Technology. 


ternational 


With support from these other PRIMEDIA Intertec publications: 
RF Design, Satellite Communications, Global Telephony and Telepbony. 


Produced and managed by: PRIMEDIA tntertec Exhibitions & Conferences, a division of PRIMEDIA Intertec 
For more information, call 1-800-288-8606 or +1-303-220-0600 (outside U.S.). 


www.iwceconexpo.com 
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Commercially 
Available 
Military 
Anti-Jamming 
Technology 


Automatically 
Suppress . 
Co-channel, 
Adjacent Channel 
& Broadband 
Interference 


CMA-2032 Antenna Signal Processor 
CE 


CANADIAN MARCONI COMPANY 


Tel: (613) 592-7440 Email: asp @kan.marconi.ca 
Fax: (613) 592-7434 Web Site: www.marconi.ca 
1-888-262-2032 (1-888-CMA-2032) 


“Providing innovative solutions to Interference Problems" 
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UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts 
@ 100 Watts 


@ 200 Watts 
@ 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 
siles@vocomrf.com 
www.vocomrf,com 
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DeSana Haase 


Salcido Mears 


Domingo Salcido, who served in a variety of manufacturing and 
quality-control assurance positions at Microwave Networks, a divi- 
sion of California Microwave. Redwood City, CA, moves to vice 
president of operations at Tadiran Microwave Networks, Houston, 
TX. 


Paul Mears, chief engineer of Microwave Filter, East Syracuse, 
NY. moves up to vice president of engineering. 


Changes at Andrew, Orland Park. IL: 

John DeSana. vice president, Heliax cable and accessories, moves 
up to group president, Heliax products. Alan Haase, vice president 
of wireless professional services at Ericsson, Richardson, TX, be- 
comes vice president, terrestrial microwave products. Barry 
Houlihan, vice president of antenna products, advances to vice presi- 
dent of international services. 


Changes at APCO, South Daytona. FL: 

Christopher S. Cain, director of media relations for the Florida 
Association of Realtors, Orlando, FL, becomes director of marketing/ 
communications. Ronnie A, Haraseth, retired from the state of Mon- 
tana Intormation Services Division. public safety communications 
program, Helena, MT, becomes deputy director of field operations for 
Automated Frequency Coordination. Cindy Lorow, deputy editor of 
Public Safety Communications/APCO Bulletin monthly magazine, 
moves up to editor-in-chief. 


Changes at Advanced Charger Technology, Atlanta: 

Charles Riehm departs Hayes as vice president, engineering to 
become vice president, engineering at ACT, Dennis Mitrano, presi- 
dent of realistic solutions and consultant, becomes vice president, 
sales and marketing. Robert Guyton Jr., chairman of Monarch Capi- 
tal Partners, takes a position on the board of directors. 


George Shaw, director of planning for Raytheon Training and 
Service, Arlington, VA, was presented the Government Electronics 
and Information Technology Association Chairman's Award for Dis- 
tinguished Service. 


Changes at Glenayre Western Multiplex, Sunnyvale, CA: 

Scott T. Staley leaves Harris Farinon, Melbome, FL, as area sales 
manager to join Glenayre as regional sales manager. Kenneth D. 
Munro, director of North American sales for Wireless, Inc., 
Barrington, IL, becomes regional sales manager for the North Central 
region, located in Cleveland. OH. 


Stephen R. Darnell. director of Latin American operations, In- 
Touch. Mellville, NY, moves up to director of installations. 


Mark J. Golden, CAE, leaves PC]A, Alexandria, VA, as senior 
vice president of industry affairs to become executive director of the 
National Court Reporters Association in Vienna, VA. 

Charles C. Bolash leaves Uniden America, Fort Worth, TX, as 


director of international sales to become director of sales for 
ComSpace. Irving, TX. 


Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
i Manager 


Phone: 913-967-1861 


800-347-9375 


Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


sera owe 


professional services 


FREDERICKG. GRIFFIN, P.C. 


B 3229 Waterlick Road 


Lynchburg, WA 245112 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E4-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


OMNICOM., Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


THE PORTABLE DEPOT. 


@py* FACTORY TRAINED TECHNICIANS 
& © SURFACE MOUNT TECHNOLOGY » 
* FACTORY APPROVED NATIONWIDE 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED » 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS = 
Roule 2, Box 338C ¢ Lynchburg VA 24501 


ERICSSON & 804-237-3427 QE 


(PoRTa-TECH) Fectcs 

[PORTA:TECH) technica 

SERVICE, INC. 

121 CrowellLane = Lynchburg, VA 24502 

GE Portable Radio Service Depot 
Factory Approved Nationwide 

» Current Product Lines 

* Voice Guard Cartiliad 

* Public Service Trunking 

* Surface Mount Technology 


804) 239-3049 


ig 
FACTORY TRAINED 


TECHNICIANS 
FOR DUALITY SERVICE 


R.F. Consuttine, Inc. 


Glenn B. Hammond 
Attorney-At-Law * RE. Engineer 


P.O. Box 1869 
Roanoke, VA 24008 


Business: (540) 992-1382 
Pager: (8(HW)) 823-2910 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


ROBERT H. SCHWANINGER, JR. 
ATTORNEY ATLAW 


BROWN ANDSCIIWANINGER 
[835 K STREET, NW. 

SUITE 650 

WASHINGTON, 1.C. 20006 
(202) 223-8837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 c= eo 


MTIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 
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employment 


COMMUNICATIONS TECHNICIAN 


One of Motorola's largest independently owned 
service organizations is seeking motivated in- 
dividuals to service and install communica- 
tions products and systems. Two years expe- 
rience and Naber or FCC certified preferred. 
Opportunities available in several locations 
throughout the Southeast. Top pay, benefits 
and 401K plan. Please send resume to: 
Hasty’s Communications 
Attn: Mike Hasty 
112 Key Drive 
Brunswick, GA 31520 
(912) 264-2765 


COMMUNICATIONS SYSTEMS 
FIELD ENGINEER 


Implements, supports, integrates all City of 
Colorado Springs wireless communications 
(trunked radio, mobile terminals, etc.), ana- 
lyzes user needs, procures suitable systems 
and equipment. Equivalent to a Bachelor's 
degree from an accredited college or univer- 
sity with major course work in electronics, 
engineering, communications technology or 
a related field. Three years of increasingly 
responsible telecommunications or electron- 
icS program experience. Salary range 
$3,626 - $4,532. City application required. 
Contact (719) 385-5904. Job #343. 


Immediate opening for a Portable Technician 
in the Knoxville, TN area. Near the Great 
Smokey Mountains & Dollywood—a hunting 
and fishing paradise! Must have S years 
experience repairing Motorola and General 
Electric equipment. Salary to $35,000 DOE. 
Excellent benefits package. Contact Jim 
Hayes at (423) 546-0311. 


hire 


When you're looking for qualified 
professionals, turn to MRT classifieds 
for all your recruitment needs! 
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employment accessories 


TWO WAY RADIO TECH/SALES 


WIRELESS CELLULAR 
CAR STEREO MUTE 


” ONLY 1 WIRE INSTALLATION + GROUND! 
INSTALLS IN JUST 2 MINUTES" 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 


Unique patented plug in fuse replaces car stereo tuse 
to cut out power te radio when unit detects the RF 
Signal from any analog or digital cellular phone. When 
your phone rings, it shuts down the power to your car 
radio ang turns radio back on when you end the call--- 
ait without any wires! (Will not work with PCS.) 


MMACCELE 


LecTRONE 


lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


Fart No. 9122RFK 


$49.95 


¢ jel (562) 809-5090 © FAX: (562) 809-1248 


equipment for sale 


¥ Sutter Buttes 2-Way, Inc. =¢o GE 
A 921-AN. George Washington Blvd. © Yuba City, CA 95993 USA « T: B88 700-7532 » F: 530674-1941 ¢ hn /vwww.2sway.com » E-mail 


4 Motorola MSF 000 C74CXB7106BT 100w 450-470 mhz repeater PC prog, wimetering panel... 4 Uniden SMS-B1 5 800mhz LTR mobile {as is untested), 

3 Motorola MSF 5000 C93CXB7106BT 330w 150-174 mhz repeater PC prog. w/metering panel § Uniden SMS-825 600mhz LTR mobile (as is untested). 

4 Motorola MSF S000 CB4CXB7105BT 250w 450-470 mhz repeater PC prog, w/metering panel 8 Uniden SMS-835 800mhz LTR mobile {as is untested)... a 
20 Motorola MSF 8000 uht various models & options 45w to 100w DC/ane Rptt/ 0352. .anrarmimrnier=n-rnerneneeS CALL, 2 Uniden SPS-920TS 900mhz LTA portable {as is untastec}___.. 
12 Motorola Micor C73RXB31068T 110w PL 150-174 mhz repeal 

2 Motorola Micor C64AICB3195BT 75 470-490 mhz repeater 4 user PL... 

6 Molormla Micor C71RCB3105BT 100w 42-50 mhz repeater... 

10 Motorola MicorC71RCB31058 1 Ow 42-50 mhz intermittant duty D8S6-—in-vmrnesernenmeneeerisnanmiesennanesnmen 99D 
Motorola Micor C73AXB31 9687 1 10w PL 132-150.B MHZ PCAC le enrrainninmereinernsenes $1995 
Motorola Micor C42ACB6105BT 30w 72-75 mhz PU DPL 16100 ..-enree2renreneenntenneneernmsnnanennneanen $1899 
GE Mastr il 40w 450-470 mhz repeater w/CS! TP-163 community tone DIOL ae nerinenneneneneenneeen SLID 
GE Mastr ll 7Sw 450-470 mhz repeater w/CSI TP-163 community tone panel BS 
GE Mastr il. 100w 42-50 mhz base DC/Tone contol w/ CG.---__ 
Motorola Maratrac 110w UHF T?4XTA7DAZAK 16 mode w/ace_____ 
Motorola Syntor X 9000 1106 UHF T740U73008K wiace 
Motorola Ultra Star 18 GHZ microwave rerereerrneerrnnnrncetntnanenstesmiensnnnnsenee CALL, 
Motorola Spectra O37 KGASJBSFK 900mhz 30w trunked/conventiona)  esmewneneninmmusnenmannend el 
Motorola Spectra D27KGASJBZBK 900mhz 12 trunked, sonia 20 
Motorola Spectra D27KGASJB2AK 900mhz 1 2w trunkod.... 

MotorolaMaxtrac DO7MWASGBSAK900nhz JOw trunked.,. 

Motorola Maxtrac D4SMQASGB4AK 800mh2 35w trunked. 

Motorola Maxtrac D4SMOASGBSAK 800mhz 35w trunked. 

Motorola Maxtrac OSSMOASGBSAK 800mh2 151 thunkitd. ernment AS) 
Motorola Maxtrac DISMOASGBSBK 600miz 15W TUnkOd..——.reunrennvnensenennnssnatsnennsesanamansaveees 1S 7 Yeasu FTH-2070 Dual Band 150-174 / 450-470 w/alpna and scan, and rapid chargec.... 

3 Motoroka Maxtrac D3SMQASGB1AK 800mhz 1Sw trunked gas 15 K-55 Doppler traffic Radar units ested} ee SO 
2 100 Motorola N1Z75A Amp 1-Swin 25w out UH Fn ceerntnnnn S49 
$ 2 CSITP163X2 Community tone pannel n.ereueinerenneveeanananeisssnievenamintensennnntanmenetntstnnnatsntneatenn en 

1 4 TARA Band pass Cavity 11-90-41 806-960. ener 


SHEes@?-waycom 


1 Midland 70-86500 VHF 110waoface 
2 Midland 70-1$268 UHF 25w Bf mobile_____. 

1 Mihiand 70-3408 dash mount mobile se 
2 Madiand 70-5268 dash mounil mobile iret 
250 Motoroka STX Smartnet Type | 3 button display w/batt,ant., charger. 
6 Motorola Visar HOSUCDSCB1AN B00mbuz..... 

3 Motorola Visar HOSWCDSCB1AN 900mhz., 

3 MotorolaMTX H25HFA51B3AN 900mhz Gsys w/o battery... 

1 Motorola MTX H2SHFA51 B4AN 900mhz Gsys w/obattery... 

4 Motorola MTX-9000 HOIWCC4DB3AN w/battary and antenna... 

3 MotorolaMTX-9000 HO1WCF4DBSAN wibattery and antenna... 


ee ee 


$0 Motorola Syntor 450-470 mhz 400 T44SRASIOOBK M/C Cannone eeterener ene etntnnenetnne ee 

4 Motorola Syntor VHF 75¥ TESSRA1200AK w/o Acc... tesa ioScsliaita 
15 Motorola Mitrek 42-50 60w TS1JJA49008K CSO w/o ACC renee SN, 
Misc Centra Com ll modules, boards and CEES anennn nnnevennenemenmeneneunsnnnet nine CALL 
20 Polyphaser IS-BSOHN Lightning arrestor (rw in 00%) a 
40 GE Delta SX 450-470 A134 40 CG who 200 nen nen TS 
4 GE MLS 2F VHF S0w 150-174 MHZ mobile NLSHOS0.... 

1 GE Ranger 050 wi S-825 Acc 110w 42-50MHZ....... 

1 GETMX 8825 G-Mark ¥ mobile. 

4 Johnson 8600 800mhz LTR 15v mobile... 

4 Johnson 8610 400mhz LTA 15w mobile... 

23 Johnson 8640 900mhz LTR 15¥ mobile 

4 Johnson 7172 470-490mhz 35 mobile... 

26 Uniden SMS-930 900mhz LTR mobile fas is untested) reeves 


7 Cobwave 50980 851-950 TX 4ch combing anette 
§ Johnson 8580 LTR portable 200mhz LTR portable {as is untested)... 
4 Johnson 8565 LTR Portable 800mhz LTR portable (2s is untested). 
Motorola Stanpoint 2 Ghz microwave 2 NODS. aneesennunennenerene 
2 Motorola VHF portable repeater P&SSXB31G0E DES 162-1 7$1NL csntm rere enenrrarrreemennenetenaeinne SIO 
Ee eS es | y -| 
5 Johnson 8700 BOOmhz LTR 1Sw mobile 
13 Johnson 8710 800mhz LTR 15w mobile... 
1 DB Products 084075 UHF duplerer.... 
1 OB Products 084071 UHF duplexer.... 
1 Uniden SPU S54 UHF 991 4w portable wialpha & rapid chargor... 
1 Uniden SPU SS4KST UHF LTA trunking portable... 
2 Uniden SMS SMU 250KTS UHF LTA trunking mobile... 
5 Uniden SPS-801 800mhz LTR portable w/rapid charger... 


Circle (75) on Fast Fact Card 


NAPA COMMUNICATIONS 
(435) 752-6735 * Motorola Radios 


* MICOR 
14 Syntor T88SRA3800BK 12ch + MITREK 

w/8ch scan & ACC. ......e “seen ea. * PORTABLES 

3 Micor T83RTA1200BA ....... ee 70 
1 RCA MBA39BA11 rare 


Contact Brent for questions. 
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TRINITY RADIO 
USED RADIOS at Low Prices! 


(940) 433-5452 + Email: trinitytwoway.com 


Make contact 


ACA at IWCE 

* ACCESSORIES . : 

* TONE ELEMENTS Advertise your logo in MRT's 
* CHRYSTAL ELEM. show program! Call Dawn for 
* BASE STATIONS 


details: 800-347-9375 


“Vehicular repeaters extend hand-held commiuniéations by connecting fo éxisting high-power mobile 
radios and repeating conversations it-both directions. Hand-helds 1-2 miles from a vehicle maintain 
reliable contmunications. with the | base. up ‘to'50 or 60 miles ‘away. ay os, Borers eset ys 
r he SVR-200 velit cular repeater is agast eftective sol itiog that; Seas full cant = handle elds. 
in ‘britical public: safety applications. 3 uit SRE ag emcee . 


oe Voice 7 2UL9040. SVR-200 
. : a a CPU Pri Cor Tone Tx Cor Te Opt 
/ rramio rox 114 : eo: ee 
COMMUNICATIONS 


——Rpu——*— Mob 


. _ WWW aan 


Circle (76) on Fast Fact Card 


Looking for a replacement . . , 
for your Plectron receiver? Communication Test Equipment 


Look no further than the Sales and Service 


ALERT by REACH. MOT R2600C/HS IFR 1200S 
, MOT R2600C/NT IFR 1500 
* Over 2 Watts Aud : 
ian, MOT R2600C/NT/Cellular HP 85900 .. 
MOT R2009D A HP3335A 
MOT R2008C : HP 3551A 
T-Berd 209 : Sage 930A 


a (888) 846-4614 


Gianctly 1200348 00? — WWW.EML1.COM © email: emi@pov.net 
Pagers also available 277 Mallory Station Road, Suite 101, Franklin, TN 37067 


Circle (77) on Fast Fact Card 


« Tone/Monitor Capabilities 


SABERS — SYNTOR X 


* MOT SABER ||. H44SAJ7139CN. UHF, 

5 WATTS. 72 FREQ. . iprtiaierenie $340 ea 
* MOT MX3008, UHF, 5 WATTS, 24 FREQ., 

WITH BATT, PROM, ANT. MULT! PL ou... $50ea 
* MOT SYNTOR X/X, UHF, 35 WATTS. 16 FREQ. WITH 
T/A, MOC/ANI, PL, EE PROM, COMPLETE .... $80 ea, 
(CALL FOR PRICE ON ENTIRE LOT.) 

~ Programming for all Motorola EE Proms — 


Personalized Service. 
Best Prices Guaranteed! 
. Call 901-755-1514 Motorola 
Railcom Box 38881 Radius 
Germantown. TN 38183 


Reminder: Reserve April advertising space TODAY 
for BONUS DISTRIBUTION at IWCE! 


Call Dawn at 913-967-186 
or Fax 913-967-1735 
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equipment for sale 


LOW, LOW PRICES 


MOT Mazar UHF mobiles 

MOT Maxar mobile, 30 Io 36me 

MOT Moxy UHF with desk miko 

MOT Mara Trac low band motiios 100w 42-5Omo wiscc, PL 
MOT MaraTrec UHF mobiles, 1100, wiace. PL 

MOT Milrek tow band mobiles 100w 40-SOme wiace, PL 
MOT Mitrek SQw UHF motes wiace . PL 


MOT Marck 100w bases, 40-50mc, localiremote control mod PL SE95¢a 
MOT Mitrek 110w VHF base. PL. local/remote contro! mod , PL 
MOT Mitrek UHF S0w base. local'remote control model, PL 
MOT Mitrek VHF 60w bas, focal/remole control model, PL 
MOT Mitrek mobiles VHF 110w, wiacc., PL $195 en. 
MOT Mitrek tow band mobilen, 30-40me¢, 60w, wiace,, PL $165 0a. 
MOT Mitrek UHF SOW mobibow, DAWEF UNMT ocr LOLOL, $300 
MOT Mirek 60w, 39 fo 40me, drawor units » Shen, 
MOT Micor mobilos VHF 1 1Ow, PL, wiace. $195 ea. 
MOT Micor mobiles, |00w, UHF, PL. wince $1950a 
MOT Micor 1GOw motries, 42-S0me, wiace $195ea 
MOT Pak Rat repeators VHF $195ea. 
MOT Pak Rat repeater wiportable & ven. charger, UHF 55 
MOT MT500 portables VHF, wibalts. & chargers $135e8 
MOT T1600 remotes $100 va. or Slor $375 
MOT Mocom 70 UHF bnoo, PL, Gash mike ..,,, S196 
MOT Motrac VHF repontors, 110w, Model C7SMHYSIOIAT ....,. $8000 
MOT HT90 UHF of VHF portabios wiants., batts., chgrs. $135 aa. 
MOT Director || SV VHF pagar wiecharger $3 
GE Portable test sat wiih cable . $285 
GE Rangt mobiles 35-50me, fOw, wiacc, $295 ea, 
GE Mastr || UHF 100w monde witcwt pr-amp CG, ace 

meeting full factory specs ss 
GE Mastr It 110 E Senes VHF heavy duty mobile wi2 revs. ace | S25 
GE Custom MVP mobiles, VHF ot UNF. wince $3500 
GE Custom MVP 42-50me mobile, wince $5 
GE M-PD VHF high band portable lant , bat. spkr mec, rchegs, Gch $295 
GE solt-contained UF motte ampkber Rw 
GE UHF amplifier. 7Sw so 
GE Mastr i 800mc trunking ropaaters, 80w $2,195 es 
GE Mastr || 800mc trunking repeaters, 100w $2,795 
GE Mastr li 100w UHF repeater $2,795 
GE Executre f VHF base atenon $185 
GE Executve li UHF base stanon $3503 
GE S550 Scan heacs $200 ea 
Kermood TKB-420 low band hase station, brandnew inbox. 29780 37mc S860 
New Kenwood TK-860H JSw, UNF mobde, 32ch scan 5 
Kenwood KPS0 programmnr 
Kenwood TK801S 36w UHI mobite, wiace. 
Kenwood Model KP'S.10 power supply 
Kenwood TK80SD UHF mobiles 
Kenwood Model KPT-10 Prom ProgramrmerTest Set 
New Astron VS 70M Banch power supply separate adjustable 

votlage & amp maters 
Midland UHP 8 trogvency motxe 


Pre-Paid Orders Only 
No Credit Cards, NoC.0.D.s 
N.H. COMMUNICATIONS CO. 
P.O, Box 5342 
Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (78) on Fast Fact Card 


GP-68 GP-300 


GP- 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or l6ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PLUDPL built-in 
3 DTMF memories 
Auto or Programmable 
Repeater Offset 
2 or SW Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 

NSI Communications 
GA Tel: (253) 946-2426 
cae | Fax: (253) 946-8311 


some items export only 


* PAGERS ¢ PAGERS « PAGERS * PAGERS» PAGERS « PAGERS = 


MPMANUS “YX 
OMMUNICATIONS 


¢ Refurbished Pagers 

¢ Pager Repair 

¢ Factory-trained techs 
* New Motorola Pagers 
* Parts & accessories 


___ We Buy Pagers | 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 * Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 
Web Site: www,incmanuscomm.com 


* PAGERS * PAGERS « PAGERS * PAGERS» PAGERS « PAGERS « 
Circle (79) on Fast Fact Card 


MINITOR Ill 
NOW 
AVAILABLE 


800-555-i2ie 


eXpress Xtra‘ 
© Synthesized 


(A) MOTOROLA 


Authorized Paging Distributor 


YMUMOPUT AIMOrPVs HIMOYP VD 
GAIMOPUVsHPIMOP Vs H”IMOYV 


(540) 891-0569 


ier MAE CHIE 
NIN ELECTRONICS 
> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz 


Saber |, UHF, DES hi-power (rack & incliv, chrgrs, etc.) 
Mid-band bases secure 


We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


Console intenace units 

Secure modems 

Secure spectratrac receivers 

Digitac Comparators 

Centracom Il CEB cards, cant. panels & complete 
GCC8O0 complete (MDC-1200 & MDC-600) 
R1032 DES Test Sets 

R1034 Line Test Sets 

Sirens GE Power Call, PA300, System 9000 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@fls.infi.net 


Circle (80) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
SP50—P110—GP300—SM50—SM120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radivs 
HT600/ VISAR/HT1000/MT2000/MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PPLOOOX / MTX/MTX8000/ VISAR/STX/EXPO 
RADIO EXPRESS INC. 
OFC; 800-545-7748 FAX: 703-830-8710 
e-mail: radiosdsale@juno.com 
All major credit cards accepted 


Circte (81) on Fast Fact Card 


BUY & SELL: 
LTR-80O0MHz & SO0OMHZ EF Johnson + Kenwood * Uniden 
MOTOROLA 


UHF ¢ VHF * 800MHz * SOOMHz 
* Mobiles * Portables * Repeaters * Amplifiers » Paging Transmitters 


1-800-786-2199 
ERLING 203 wv. Chesnut bites ney TX 75069 
Nanionwide SSOCIATES, INC. we Mike Malone 
“Sao ay www.usedtwoway.com 
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BUY » SELL » TRADE * CLEAN WORKING EQUIPMENT 


Bases. Repeaters, Paging TX 
5-MSF SOOM 74CXB 7206 450 MHz 100W Repeater Fron... Call 
2@MSF $000 C7ICLB 7106 UHF 110W Single’Muhi user Programmiest 
Special n From .. . $2500 
Gat MCA: 100 UHF 25 Watt Ropester * From. $1495 
Micon 76W UME Repoator Cat 
1-Micor 250W UHF Repeater Call 
20:GE 00 MHz-PRC-89 45 Repeaters & Digtai Paging Station Call 


equipment for sale 


10-900 MHz Paging Tx Mot, GE, Granger From $995 
20-Masit HIE 75W UHF Yobile Repeaters wi Duplexer From $295. 
10-MICOR 800 MP Repeaters 1250 From $4000 


50 Mico! Base’Ropeaters 100-375 Watt Low or VHF Freer S795 
TSR 2000 Base Paging TX C74GARB A C73KSS Retr Fron $1595 
20-Masty 0 Base Ropealers 60-250 Wat AB Barats From $1456 
20-Mitred Buse 100 Watt Al Bands Cat 
25-Aerctran Phoneye 1000 VHF Repeaters ACSS 251 Cal 
Migtilea 25-50 M2, 

200-Marwk 30-39 MHz CO Wait . Sale From $150 
M0-Mitrek 99-40 MHz Gi) Watt From $50 
1@-Syntoe X JORG MHz 10 Walt From 3495 
20-Dones 36-42'42-f4) MP2 100 Wath From... $100 
20% Mast I 0-50 MHz 0-100 Wealt From .. $50 


10-Mixliaid 70-0508 100 Wall FM, 25-42 MH : $195 
50-Rumngne 140 Well 32 Channel viele ered From $u9% 
Mobliog 160-176 Miz 

10-Miirek 45-00 Vint 4 Ch, From 550 
Midland 70-480 0 FM From $100 
SO-Symor X 110 Watt 32 Ch From $200 
3D-Micor 45 100 Wall 4 Cn From $50 
20-Mact: ll 60-100 Watt B Ch From $50 
20-Dets 5 100 atl From, $100 
S0-PAC-AT 1 5 Watt Mette Repeate: From $100 
200-Aarctron Ponce 2000 ACSE Z5v - F Cas 
VHF Mobiles 450-470 MHz 

30 Synins X 9000 T74KEJ 110 Watt . Sale $495 
10-Spectra TRAFWAIHAIAK 110¥/a1 X9G00 From $7945 
4-Ranger Sovvait From $200 
B-Demu SX 1€0 Vite From $300 
20-Syntor X TIAVBJ 92. Ch 110" From $100 
20-Systein 9000 PAG-FIT AKEASLOGA From $495 
50-Mosir 1 45-100 Walt Hepeater Builders oe. From $id 
1f-Mot PAC-AT Mobily Repeaters ww ee ee From $20 
MrMiltek T4404 60 Witt oe. From $100 
BOG MHz Mobltos 

1O-MTX 8000-B-7 Hurry From $495 
20-Synlor X 9000, 35 Watt From $100 
5-Spectte TABKGASSICBAK 182 SmariNel wi VAS 4 Siren cal 
50-MMasxtrac BOOT 15-35 Watt B-1-B-7 From $150 
20-Spestra 900 . Sale From $295 
2OEX 1) 3S Watt Wid FPA From $160 
Misc hems 

40-Cartracom I Control Eq, Consoles SIM. CEB. Paneis, Camwnets . Cal 
6-Cortracom | Consotes & Lots of Parts wets Cal 
500-MOT & GE Tone & OC Rerrates Alf Typas. Cal 


BARNETT ELECTRONICS INC. 


330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: BO0-423-3958 FAX: 501-676-2475 


© For Expanded List, updated weekly, look at our 
Website: www.barnettelec.com 
| Info: 501-676-5506 


VISA & MC Accepted, NO COD’s 
Circle (82) on Fast Fact Card 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: international: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


Circle (83) on Fast Fact Card 


* BOARDS «STRIPS * ACCESSORIES * ELEMENTS *REEDS* 


PCI — PEKAAR 1 COMMUNICATION INC, 
Specials of the month $ 's back, formerly o Gregory Electronics Corp. 
weiter LA Mitrek Tabietop base model L-44 Fig a0, mat UHF 450-470 Bak Ss: 
MOTOROLA ponable MT-500 model H34BBU3184A 450-470 range, 8 treq.. wibaniory & “& antenn 
GE RANGER mobiles 19C852050P3 low-band, 36-50 range, wiaccessaries ........ 
GE RANGER mobiles 100 walt, UHF with standard accessories . 
GE DELTA S or SX Mobile—110w, hi-band, 150-170 range wiacce: 
GE MPS Portables synthesizad version of PPX high band with battary .. 
GE MPA Porlable 16ch hi-band with antenna & battery 
GE MARC V SRM trunked repeater 800 MHz range, eee “dupiexer “& cabinet 
GE PHOENIX Mobile NSHH1W40TB—Hi-band dual priority scan/grey case with ac 
MOTOROLA SABEA Portable 12ch hl-band with antenna, less baltery 
GE hes MPA chargers, slaw rte 
GE GMX 8630 mobilos 800 MHz rango wiaccessories 
Ericsson GE MDS mobiles comb. TLH00, 800MHz range a 
Catalog Available If you ant find it, try u 


*Sdadd« SLNAWSAT3 « SSaIYOSSADNV » SdluLS » SGHYVOd « 


PRIMEDIA Intertec Books 
www.internettelephony.com 


www.usedradio.net 


(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 
SP10/P1 10/GP300/M120/GM300 


$P2550/SL500/CPOS 10 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


« TRADE « 
Ange 


7114S » 


| 
| 
WwW 
2] 
e 


* BUY 
© Fq0vul « 
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jh 


cos 


1-800-466-5345 


an se SACRE This is Truly a 


Labels for pagers, cellular phones and two-way radios 
Vane ‘with your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 

Call us for free samples. 


ADVANCE LABEL & TAG 
1725 N. McDonald St. 
Kinney, TX 75069-8230 


AL»~ we Mc 


FAX: 972-548-2518 
www.altag.com 


World Class Service for Worldwide Customers! 


solid ground, You have 


Technically, we are on 


972-542-5345 


Use 
COLOR 
to make 


ASK FOR YOUR FREE CATALOG 
Tel. (915) 533-5119 Fax (915) 542-4701 
1630 Paisano Dr, El Paso, TX., 79901 U.S.A, 


http://www.epcom.net 


E-Mail: epcom@whc.net 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quantt Equipment List Price 
TS Farinon FASEQUUL Hotsidiy Gohr radios (per ermal) $1500 ea. 


20 Kenwood TK820 UHF mobdiles complete $160 22.0 
50 Motorola Starplex Channel Modems MLN6287 $209 ¢2.0 
04 Motorola Maxtrac LS S00MHy LIR VGC $200 ea 
05 Motorola MSF 5000 Aptrs 100w chip pro i $2800 220 
05 Motorola MR-600 Non-standdy loop radios Goltz 
20 Kenwood TKBG1S UF Mobiles 

0 Motorola Starplex Term Cards MLNG288 

§ Motorola Micor Base stain, high band. 80w .... 

0 Motorola Maxtrac 800 B-1 

0 Molorola MTX 810/chassic multi-sysiom, multi-subtlent , $225 ea 

0 piarigee OTL 7300 channel modems wWESM signaling $125 ea 
one ‘arinon Fl1-2 1.7-1.9gh2 (non: vole $600) wistandoy .. $1000 ea 
ally 
5 
0 


0 Asstorted Tellabs telcom signaling modules ... SCALLS 
GTE Linkurt 464 channel modems 
Rockwell channel modems 

0 OTL-7300 shetves (add-on $125) start-up 

Ot Dictaphone 5590 ay qe. ing recorder 

50 Motorola Mitrex 42- Bo 

30 GE Master Il 100w 2 ) wiace 

ONew ListingO Call Charles at 336-769-2885 


For more equipment, visit our website al wanw.cmcent.com 


CALL ue sine 


WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/lillers, TCXOS 
Call us last to sell any of the above 
WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Will pay TOP DOLLAR 
for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 
(423) 546-0311 — Jim Hayes 


* BEST DEALS!!! « 


Cail us for low, low prices on 
2-Way radios, accessories, 
batteries & spare parts. 


Check our current specials on 
GP68, GP300, spare batteries for 
GP300, P1710, HT1000 and many 
other items, available from stock. 


Altek, Inc. 


217 NW 57th Ct. Mia 
5) 266-8407 + F 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—S$50 *« VISAR—$110 
HT600-$48 « MOBILES—S25 » SABER—$55 
HT50—$50 « STX—$35 « SPECTRA—S35 
PROGRAMMING INTERFACE—S95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 » South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


R&A ELECTRONICS 
Phone/Fax: (614) 870-1957 
USED EQUIPMENT FOR SALE 
10 Maxtrac. UNF. 25w. 16ch. 5 pin 
20 Radws UHF 40w, 16ch. 16 p 
. Saber 3 UNF. non-sec _ 120 om 


$295 «a 
$300 ea 
$500 ea 
$475 @a 
$425 ea 


H H11000 UHF, 16ch, scan, new battery 
20 Spectra mes - HMMM - 10524 - New $35 ea 
42 MI1G00, UKF 16ch, scan $395 ¢a 
Molotola 171000. MTS2000, Enhanced chatgers New . $60 ¢a 
Multiplier H19000, MTS2000 bdatleties, M7144. New , $30 ¢a 
Motorols HT1000_ MTS2000 speaker mics $35 ea 
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the wireless application, 


we have the solutions. 


products. 
SOURCE 
Slt 
-337-3084 


capabilities in all of our 
30)3-337- 
3 


30 


PageTap, Inc. 


fax 
http) www.pagetap.com 


tele. 


CONTROL 


as well as chargers and accessories. 


UHF Qty. | MT2000 168 Channel 
P110 2 Channel 16 | Visar 16 Channel 
P110 4 Channel 14 | VHF 

P1106 Channel 21 | P1106 Channel 
SP50 2 Channel 1 | SP50 2 Channel 
SP50 6 Channel 5 | SP50 10 Channel 
P200 6 Channel 97 | P2006 Channel 
GP30016 Channe! 140 | GP300 2 Channel 
GP35016 Channel 87 | GP350 16 Channel 
P1225 16 Channel 15 | P1225 16 Channel 
HT100016 Channel 6 | Visar 16 Channel 


MT1000 100 Channel 2 


Open 7 Days 8am-8pm 
Call to place your order or 
to request a FREE catalog! 


1.800.272.7111 


RACING ELECTRONICS 
www.racingelectronics.com 


CRYSTALS 


7 DAY DELIVERY 
COMMERCIAL/CUSTOM SPECS 
TWO-WAY, PAGER, SCANNER 
CHANNEL ELEMENTS REDONE 


Toll Free: 888-678-9825 
Fax: 915-633-6209 


CUEMEKS ELECTRONICS 


9836 Monaco Dr., El Paso, TX 79925 


BUY & SELL 
QUALITY USED EQUIPMEN 
Motorola *« Uniden » Kenwood 
Johnson * VHF *« UHF * 800MHz 
900\MHz * Mobile * Portables 
Repeaters 


We currently have a selection of pre-owned eth 


Call for more information and great prices! 


All radios include a 30-day warranty. 


. Control... Anything... 


4 
14 


4 
22 
3 
24 
4 
9 
2 
4 


T 


PLANO COMMUNICATIONS INC, 


1-888-906-9006 


ee classificd | a 


equipment for sale 


DEALERG WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 Visit our website at: www.wetec.com 


Circle (84) on Fast Fact Card 


| SRLENTECH 


a 
[a= _ ONITOR 
4 :«CORRF Power 


NEW & USED EQUIPMENT 


MOTOROLA Radiuy 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP G8 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(some restrichons may apply! 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 


COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the Industry!!} 


NMO Mobile Antennas 
Low Band 


HC29 ....... 29.5-35MHz quarterwave 
HC34 ....... 34-40 MHz quarterwave 
HC40 40-50 MHz quanterwave 


SLUVd « 


VHF 
HCQ151 ... 151-162MHz unity gain, chrome 
HC150 136—-174MHz 3B gain, 5/8 whip 


ACCESSORIES ° 


UHE 
HCQ430 ... 430-470MHz unity gain, chrome ................. $2.64 
HC450 .... 445-475MHz 5dB gain, 5/8 over 1/2 wave .. $13.99 


800-900MHz 
HCQ800 ... BO6—896MHz unity gain, chrame voc. . $2.64 


HC800 ,... 800-900MHz 308 gain, SMR/Collular 59.99 Simple internally mounted board 


converts your BIRD model 43 

wattmeter into a complete RF remote 

monitor. 

1. Mount assembled and tested pc 
board on meter terminals. 

2. Plug into telephone line. 

3. Call and see meter readings from 
anywhere in the world. 


Use only when needed or as part of a 
complete remote sensing system. Up 
to 16 monitored channels available. 


NMO MOUNTS 

HCM ........ 3/4" hole mount, 17' RG58A/U coax, no conn . $5.99 
HCMP ..... Same as above, with soldered PL-259 ........ $6.99 
HCT ......... Trunk lip mount, 17° RGSBA/U coax, PL-259 .. $9.99 
HCTSS ..... Trunk lip mount, 17° RGS8AV/U coax, = 

~ duty Stainless steel, PL-259 ...... 
HCMMS3 ... Magnet mount, 17 RGS8A/U coax, PL- 259 .. 
HCL ......... Trunk gutter bracket, 3/4" hole “L* bracket .. 

MOTOROLA BATTERIES & ELIMINATORS 
HC9628 ... GPIOO Battery Sait 
HC8148 .... P1 10 Battery ......... 
HC9360 ... GP350 Battary .. 
HC7144 ... HT1000 Battery . 
HCBE9628 GP300 Battery Eliminator. 
HCBE8148 P110 Battery Eliminator . 
HNN9628A GP300 Battery (original) . 
HNN81484 P110 Battery (original) ... 
HNN9G60A GP350 Battery (original) .. 
NTN71444R HT1000 Battery (original) . ' 

Quantity discounts available! No minimum: order! 
Same day shipping! 
Order entry & customer service 24 hours/?7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 » 973-389-9600 


EXPORT ITEMS 
« SWALSAS ASNNHNL © 


* PAGERS 
« SYNNSLNYV 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

Panasonic computer for TQ2310 
Panasonic HS-232 lor 102310 .. 
VHF MASTR II Stations . rf 
VHF MASTR |i special receiver 
Delta/Rangr station from .......... 
$825 Systems Contro! head . 
S990 128ch head w/warranty 
$500 8ch control head, new 
$600 4ch control head ........... 
PHOENIX-SX 16ch non-scan wiacc .. 
PHOENIX-SX UHF PSX200 BRAND NEW ... 
MLSHO40 VHF MLS wiacc ....... 
MLS 30-42 & 42-50 w/acc. 
MTL UHF 4w Portable wic 
MPA, VHF/UHF Portables . 
MPD UHF Scan Portable ..... 


When not plugged in to a power 


source, you may continue to use it 
Fax: 973-389-9696 » E-mail: holzberg@juno.com : 
Be sure to visit our website at www.holzberg. as a portable wattmeter without any 
Circle (85) on Fast Fact Card performance degradation. 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


[2 ya) ral 
with trade-in/3 working days pag R SR Sn ata Cin 


MPI 8-unit multi-charger ..._..... 
CRYSTALS Circle (86) on Fast Fact Card RANGR 35-50 lass acc. 60w 

RANGR 35-50 less acc, 110w 

RANGR 30-42 less acc, 100w ... 
Q ake note; 


Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 


Dalta-S 450-470 less acc. 100w 
Delta-S 150-174 less acc. 100w .... 
Delta-SX 150-174 lass acc. 100w , 
Dalta-S 42-50 less acc. 110 .... 
Dalta-S 42-50 less acc. 6O/w . 
MASTR II 150-174 110w lass 
MPA/MPD Vehicular Chargers .. 


NEW LONDON TECHNOLOGY 
752 Alum Springs Road = Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 
www.newlondontech.com 


MAXON, TEKK, UNIDEN/?working days 


Channel. Element HO/Kirby Ent, 
4120 Kishy Ril, Cincinnati, OH 46223: ~ 


1-800-237-9654 


FAX: 513/542-8870 


MKT Classifieds wark/ 
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meee classificd as 


equipment for sale 


3- NEW 


1 pee HT50 and the Radius P7100 Models. . 


oe .... SPECTRA 100 Watt and High Power Units. 
T sites SYNTOR 9000 and 9000E Radio Line. . 

8 ...... Radius P 50 PIUS. ccc . 
9 ...... R100 Repeater. .. 


12A .. GP300, GP350, and P110 Models. 


15 .... Visar Unit. 
16 ... Cloning Cable 


Polaris Industries 
Tech info: 404.872.0722 
www.polarisradio.com 


* Same Day Shipping, 


SERVICE MONITORS 
FOR SALE 
MOTOROLAR-2G8DHS .$5.900 IFRCOM-120-B . $9,800 
MOTOROLAR-2008DHS $5,900 IFR 1500 $5,909 
MOTOROLA R-24 10-A $4,800 HP-8920-8 $12,900 
MOTOROLAR-2001/,0HS . $4,200 HP-8920-A ... $8,900 
MOTOROLA R-2600/C/HS $8,500 IFR-1600 $10,900 
FOR SALE (25) IFR COM 120-B UNITS 
FREQ. RANGE-1 MHZ TO 1 GH2, SPECTRUM ANALYZER/ 
TRACKING GENERATOR/SWEEP, DUPLEX GENERATOR, 
MULTIMODE CODE SYNTHESIZER 
ASKING PRICE $9.800 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www. best.com/-rfimage 
e-mail; rfimage@best.com 


Bay & Sell 


Motorola. Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 


TEST EQUIPMENT - BUY & SELL! 


HPBSO2A Measuremen! Recerwor-$10,900, HPE8015 Modulation Analyze 


$2600; HPS9038 Audio Analyzert-$1400: HPB672A 1BGt Generalor 
$3e00 
SERVICE MONITORS 

IFR COM 120BVa/7'1 12 (NEW) $0,500 SFA §500 (imine) ‘S5800 
(FR 1200S 1FR 1100S sno 
(FR SOGA ida (CDMA adapier) ~~ 
WPES20A) 1Oz ais! ey tb 
HP292 1D {mw TOMA 83, 

éw COMA 63205 


He 

3 Motorola R2001D 

0 Motornia 25004 
Marcon 2957A 
Marcon 2957B 
Marcos 29550, 


Motorosa Ros00C “Ss 
Motorola A22008 
Marconi 29SSB 
Synth. 1000 Mhz Signal Generators. 

Racal 9087-1 300Mnz Signal Generators, low phase noise, high stability, 
AMIFM Pulse Phase Madulabon. NEW units wilh warranty! -5 1900 


hPS6S7A-S2800 2 
Amtronix 
Ph: 716-763-9104, 716-661-9964 © Fax: 716-763-0371 
hitp://www.amtronix.com 
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2 ...... HT600, MT800, MT1000, F200, P500, MTX800, MTX810, MTX820, MTX900. (Connection ontop of radio). 

MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, ......... : : 

3.. ff (RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM70. SM50. 

ee Lon STX Gemini, STX 821 trunked portables 

ae sets SABER and System SABER, .......:c00sceuee ssacie 
ate SPECTRA Low and Medium Power Units............ 


MO ssi, WERIOOOS echoes sessertenoieccosecs ma AEN 
11 .... Cloning Cable for the Motorola HT600 /MT1000. 


13 .... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. ——— 2. 
14 .... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of 260) and JEDI Series. ...... 


‘DI Bae 
17 .... ASTRO SABER and SABER Sh. «0.00.2... 


Com; 


re These Important Points, Before You Buy! 
Ordered before 1pm EST 

* We Accept: American Express, Discover, MasterCard and Visa 

+ Professional Users Guide with Detailed Photos included with All Radio Products 
+ Compare Polaris’ Features and Quality, Don't Accept imitations! 


5 ti 
neteRadio Programming Cables 


MODE TE sic cigeaces seesnes ... The Motorola Radio It Programs 


PA-I ek Adaptor...$139.95 

* Compatible with “RIS unit 

* Rugged siee! case. 

* Power LED. 

PA-II Programming Adaptor...$159,95 

* Contains rechargeable Ni-CAD Batteries: 
Perfoct for field use and Portable, 
Laptop & Notebook Computers. 

* Status LEDs: Power On and Charge. 

* Power Switch, 

* Power / Charger Included. 

* Runs for 8 continuous hours, 
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ERIC SSON Z 


Authorized a 


=Sharp 


COMMUNICATION 


www.sharpcom.com 


1-800-548-2484 £ = 22 


* Mobiles 
* Portables 
* Conventional 


» Trunked 
» Accessories 


PRS radio sales to dealers only 


SAMLEX 

Power Supplies 
WHELEN 
Automotive 
Safety & Warning 
Signals 
COMMSHOP 
Software 
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COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


FOR SALE 
IFR-COM-120-B 
RADIO SERVICE MONITORS 
with Options - 24 units for sale 


CONM-120-B 1/12-Tracker $9,500 
COM-120-B 1/5/12 . $9,800 
IFR-1600-S 
IFR 1900 CSA 
All units have a 120-Day Warranty & a 10-day 
Right of Refusal. All units are tested and 
calibrated, and have soft cases & new batteries. 


RF IMAGING & COMMUNICATIONS 
510 Westaire Bivd.* Martinez, CA 94553 
925-229-2034 FAX: 925-229-2035 
E-mail: rfimage @best.com 


For Sale, 40-50 MHz Stations $1,500 each (or best qty. offer). 
62 Micor PURC B91JZB1101B (350w) 
10 Micor PURC C71JZB1101B (100w) 
9 = Quintron QT 7082 (350w) 
4 = Quintron QT 6083 (100w) 
All in excellent condition, all available for immediate shipment. FOB 
Seattle, Portland or San Francisco 


Call Patti (415) 460-4902 


February 1999 


ecole 


equipment for 


THE LEADER IN JOBSITE RADIO 


JMX-102 VHF 


« ] Channel 

* ] 1/2 Watt 

* Removable 
Battery 

* Optional 
Drop-in 
Charger 


As Low AS 


$102 


Wireless Communications Systems SA 


All CCII 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


JMX-152 VHF 

JMX-452 VHF 

* Customer Selectable 
Frequencies 

¢« 2 Channels 

¢ 2 Watts 

¢ Built-In Interference 
Eliminator (TONE) 

* Removable Battery 

¢ Optional Drop-In 


Dealers only please. 


Call 1-800-USA-1-USA (872-1-872) or fax your orders to 1-800-251-RFAX. Visa and Master Card 


chor 
Graphics 1-B00-875- 7853 
ating, Inc. 1425 LeMay, 
| ies The Label Carrollton, Tx 


| 
972-242-0439 


wvsw. ANCHORGRAPHICS.COM | 


Want more information on advertised products? Use the Fast Fact Card! | 


February 1999 


DEALERS WANTED 


1-800-USA-1-USA 
NEW PRODUCTS 


DROP-IN 


«= 1 Year Warranty 


* Wall charger antenna 
* Belt clip 


a shirt pocket. 


MOTOROLA ¢@ GE @ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES } BASES / REPEATERS 


Contact us when you aré looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


(708) 681-0300 
Buy @ Sell @ Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, ||, 60160 
Tel. (708) 681-0300 Fax (708) 681-9800 


EQUIPMENT FOR SALE 


MOT PacRT UHF 

Mastr Il Drawer w/100w 1 piece PA . $90 
Mastr | 40w cont. duty Rptr 138-150 .. $800 
Mastr II Local Control shelf 


Mastr Il 40w UHF int. duty Tone 
contro! base 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


COMMUNICATIONS 


CHARGER ADAPTER 


As Low As 
$14 


New Ultra Small JMX II Series 
¢ Removable Battery Pack 

* Drop-in Charge Capability 
« Audio Accessory Jacks 


Each JMX II radio comes with: 
« Rechargeable batiery pack 


Only 4 3/4” high-fits easity in 


sale 


SELL MORE WITH: 

Sharp, full color packaging 

¢Point-of-purchase displays 

¢ Direct mail flyers 

* New lower factory direct pricing! 

BASE STATION/MOBILE RADIO 

© VHF/UHF/Dot Radio 
Compatible 

¢ 2 Watts/2 Channels 

¢ Customer Selectable 
Frequencies 

¢ Built-In Interference Se 
Eliminator (TONE) 

* Loud, High Audio Output 

* Bulltn Mic and PTT Button 

* External Antenna Connector 
Includes: Antenna and 110 VAC transformer 


USED EQUIPMENT SALE 


UHF: 
25 Motorola Mitrek SOw, freq. 451.800 . $100 


800MHz TRUNKED: 
10 Motorola Privacy Plus Full-Duplex ... 
$0 Motorola GTX Portable with new 
battery 
Motorola MTX Classic with new 
battery, rapid charger 
Motorola MTX-800 with new 
battery, rapid charger 
Motorola Maxtrac Mobile 2 system .$100 
Motorola Maxtrac Mabile multi- 
system ... " 
Motorola STX Portable .. 
Motorola Mostar, pay for shipping . FREE 


MISC: 

99 Motorola DTMF microphones....... 

50 Motorola Rapid Rate Chargers for 
HT600 or MTX 800 


UCS Two-Way Radio 
800-723-4876 


801-561-3363 (fax) 
217 W. Cottage Ave., Sandy, UT 84070 


$100 


$35 
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STATION IDENTIFIERS 


Q Morse code and Voice ID 
. 3 monitors and 3 timers 


_ Several models available 
3 Special prices for a limited time 


(Gl R ACOM 800-722-6664 


41-1755 
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Audio Accessories for 2-Way Radios! 
Klei mm K111—“Most Popular” | K113—“All New!” |K200—“Heavy Duty” K9725—“Easy To Use" 


Ss 


€s* “<> SS 


BUR Sm 
(800) 959-2899| © asy he, 


Fax: (760) 631-1163 wt! 


E-mail: info@kleinelectronics.com ‘ ll a ey > 
Web: www. kleinelectronics.com 2 Piece Surveillance Earloop with Boom —_| High Noise eninnutt with] | Remote Speaker Mic 
Mic Kit Microphone & Inline PTT | Noise Canceling Mic | for Motorola™ Radius® 


Call Now! 


Single or Dual Muff Radios 


Circle (91) on Fast Fact Card 
WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 


FM 2 ta § ) Wii, HXSETT 
JOLWAY bNCOK Come ‘ro 46) Miz. CS4ACESTOSAY 
TWO-WAY S a cm oar 


RADIOS 
i Fan eX SOD, 460 Mike, "aE ‘oa “i 
3 ¢ T7YBI7 Ost 
SCHAEFER epee imi te 
RADIO x oe ser CP] nee pnd ze 


3 pepe 
Life dave Warranty 


Sener ROOUET 5) 


mar 
“4"x 2 al 


Moke allthe FREE = priced mumeric, alpha, and 
long distance calls fiex pagers 
Pager, Pro 


we ep —, 


soni, We 


ey ae 


P.O. Box 395 
RAT 
Denver A SYKIOR. 1 
MITREK, 1 
Pa WI, 1S iz, RISTTY31 104 
SYNTOR X, 30-50 Miz, T7IVBI72D4AK 
0 MARATRAG, 46 Mhz, TAIXTATDASAK 
MITREK. An Mi T61U44000 
MICON faves. 37 Mx. C7NTE1406 
MARATRAC, 27 Miz, TEIXTATTASSC 
ea MITHEK, 35 Miz, TeldvA4900DK 
100 ea Motorola SYSTEMS 99 
40 #0. Cantiacont | Tene Mamote Modules 


RADIUS, Bases, » Portables & 


A. 
Repeaters * ALL RANGE UHF Syntors Minfocupagece.¢ com 


950-091-9501 
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PRECISION QUARTZ PAGER EEE 
MOTOROLA = Invest 
RADIO RENTALS A Se ER your 

Dr Setanta {,000¢ OF FREQUENCIES Mat SEE || advertising 

* intrinsically Safe An Sie Aecouts Seren" are Quay Sprit» owt Ping boat cA dollars 

* Full Line of Radio Accessories Lieder’ ° SRSAKERS * PROCHAMMERS °C encey a Gener |— 


* Mobiles & Repeaters 
¢ 24-Hour Service 
¢ Dealer Inquiries Invited 


1-800-283-COMM 


——_ ’ = a where 
MOTOROLA + NEC + UNSDEN PAMASONE ° EVORON - Qxzzi60 @aoromoes | i your 


NIXXO > MAXON « INTEK * SAMSUNG * PAGEROLA * SHINWA 


PACCESSORMES a Bd WZ prospects 


DOMESTIC & INTERNATIONAL CELLULAR . invest 
EVENT RENTAL COMM.. INC. PRODUCTS STOCKED & READY TO SHIP! ee % th 4 
fk : 1% I 
e-mail: eventcomm@aol.com ’ = : cette el styles ge : er 
HIMHMICOLWON * SinglefTwinfTrovel *  Fullline = * time... 
- jing ul 5 
ROLA® 2 ~ WAY MOTOROLA * NEC * UNIDEN * PANASONIC * SAMSUNG * SHINWA * AT&T * AUDIOVOX 
NOKIA * OK) * SOY * NOVATEL * PHILIPS * QUALCOM * FUJITSU * GE * TOSHIBA 


RENTALS 


. Tor » Quality ¢ Low Cast 
° Overnight Delivery Anywhere 


#8 


PACHFIC TINE 


4 Int'l Calls: 949-721-1621 * Fax: 949-721-1030 


Www. pagecorp.com * Eman: pel pagecorp.com 


800-822-MOSS CLASSIFIEDS 


WWW. MOSSCOM.COM Circle (93) on Fast Fact Card 
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computer software 


Wireless 
Sy stem 
planning 
Software 


¢ Seamless USGS topographic maps 
¢ Integrates with GIS 

¢ Multiple terrain data 

© Point to Point profile analysis 

© Most Likely Server analysis 

¢ Carrier to interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD's field tested 
Biby-C algorithm and easily 
learned features make 
“what if’ scenarios simple, 
efficient and accurate. 
RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 
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Discover the Advantages 
of Reprints! 


For a quote or to discuss 
how reprints from this magazine 
can work for you-cail me! 


Jenny Eisele, PRIMEDIA Intertec Publishing 
T: 913-967-1966 * F: 913-967-1898 « 
jenny_eisele @intertec.com 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See detalis and download demo from our web site! 
SorrWRIiGHT, LLC 
1010 So. Jovier St, Sure 204 
: Aurora, CO 80012-3150 USA 


Tet. (303} 344-5486 « Fax: (303) 344-2811 
www.softwright.com 
e-mail: sales@softwrightcom 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


Measure SIGNAL CoveRAGE! 


» Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


« Automatically records signal NEW 
STI-9400 Software 
$4,995.00 Includes 

Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 


Circle (96) on Fast Fact Card 
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eee ciassificd ium 


computer software 


Service - Sales - SMR Billing 


=; The worst mistakes are tha ones you can't see. Pager Billing - Accounting 


Global Trunking Management NOW AVAILABLE 
& Billing Solutions for... CRI - PRO 
YEAR 2000 COMPLIANT 


SmartNet « SmartWorks ¢ SmartZone 


LIR # MPT 1327 DOS * NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 
For more information, é including software, hardware, and 
call (903) 561-6673 or Genes = training. 
www.GenesisWorld.com ere .sered cdons bayer... 205-987-1523/205-987-1709 FAX 
Circle (98) on Fast Fact Card 
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Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis tower 
30 Meter and 3 Second — Data ey USA On = CD-ROM services 

Micropath” Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail]: microinfo@micropath.com ® www.micropath.com 


Advertise in MRT! 


Engineering 


tower space ; 
* Installation 


Resco TOWER 


oe MPa Ta Pewter Castings, Specialty 


6 Awards & Gills for the 
> Wireless Communications 


Sites available 
Industry, 


GA and SC 
Creative Sculptures 


Bi ee 

We build to suit. p 7 J 6205 E. Tecumseh St., 

: a ‘Tulsa, OK 74115 
A Ph: 918-832-9930 


Call Miles McSweeney feild Fax: 918-834-9159 
ae Toll-Free; 888-229-5325 


tower com pany. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


91 2-233-9354 i e-mail: marksmith@ 


crealivesculptures,com 


ALD ivy, 


}: SWAGER 
Ne Communications, Inc. 
P.O. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone 1-800-968-5601 = 219-495-2515 
Fax 1-800-882-3414 * 219-495-4205 
E-mail: sales@swager,com 
Internet: www.swager.com 


ry 


CHECK THE FACTS THEN 
CALL THE BEST! 


Environmentally controlled ARIZONA'S PREMIER 
\ equipment enclosures, back-up power. TOWER FACILITIES 


RF engineered sites. Secure. i i 7 " 
Premiere sites in Metro Chicago Area-choice of Contact Rick or Charlie Bonifasi 


Federal State, Govi. & all Class A Systems. ANTENNA SITES, INC. 


STAN STANN 
PARK RIDGE, 1 60068, (847) 823-7713 800-346-7224 
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meee classificd 


repair services 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service ON MicROPROCESSOR-BASED 
Mosices, PortasLes AND ConTROL Heaps. 
SuRFACE MOUNT REPAIR. Most Repairs $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
= 4300 Lincoin Ave., Unit 0 4 
a Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com *« 


MOTOROLA 
Authorized Two-Way Radio/Paging Depot 


SuperTech 
Flat rate labor and warranty repairs 
Authorized Dealers get 20% off of labor 
800-352-0811 
Mobile Communications of DeKalb Inc. 
3433 Memorial Drive « Decatur, GA 30032 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy, 
Suite 110/114 

Atlanta, GA 30340 

Phone: 770-451-3264 

Fax: 770-458-8785 


az] 
= 


www.nselectronics.com 


Want your company 
logo to stand out in 
the IWCE crowd? 


Call 800-347-9375 
and get listed in the 
show program today! 


iT IS POSSIBLE!!! 


..to receive quick, quality, service at affordable rates. 


We repair: 
* Transmitter Ampiifiers. 
* Tower top Amplifiers, (most makes & models) 
+ Filters, duplexers & cambiners re-tuning. 


* Special custom projects & equipment modifications, 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 
2054J Airport Road (80. 
Lynchburg. VA 24502-3757 Fax/Phone: (804) 237-4762 
E-Mail: advcomm @ worldnet.att.net 


4) 237-8255 


Minitor Il Pager 
a Repair Just $29.50 


Price includes all 
Parts and Labor 


5 Day turn time 
90 Day Warranty 


Water/Physical damage and 
housing parts not included 


Ry) Paging and Wireless| 800-822-7180 
"W Service Center Fax:561-683-0059 
1300 N FL Mango Rd #26 

West Palm Beach, FL 33409 


Dealer price 


February 1999 


for BONUS DISTRIBUTION at IWCE! 
Call Dawn at 913-967-1861 » fax 913-967-1735 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR Il PAGERS 
$40.00/HR. PLUS PARTS & SILIPPING/HANDLING 


FAST TURNAROUND, FCC LICKNSED TECHNICIAN 
VISA - MASTERCARD « COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. PH; (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-3989 
http WW W.CENTURIONC OREM. COM 


MRT Classifieds work! | 


MOTOROLA , 
ERICSSON 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


Arcom| 800°567*5636 


11420 NW 45th Place - Sunrise, FL 33323 


MOBILE RADIO TECHNOLOGY 


Page 
Company Number 
Advanced Receiver Research....... 35 


AEA, division of Tempo Research, 47 


Allen Telecom INC, .....c-sccsccsseseeereerene 22 
Anritsu Company ............2--20..-..0.0200: 9 
AGNe tices oc eee Sans 59 


Astron: COMicconsxiccecemaa 


Barnett Electronics Inc... 59 
Berkeley Varitronics .........2..0cccee 39 
Canadian Marconi... 54 
Canadian Wireless Telecomms ..... 50 
CEEWAVE wsiciuienimnnmaumen 7 
Citel America, Inc. ........-.....sssecessene 16 
Communications Specialists ......... BC 
Communications Data Services ......, 65 
Computer Resources Inc. ........0. 66 
Control Signal Corp. .....rersceseerers 36 
CPI Communications Inc. ............... 40 
PV SITOMICS) UNC icscn cee comsentinins 64 
Daniels Electronics .................-..-.-.. 46 
Decibel Products, INC. ..........:cscsesee 5 
Doppler Systems, Inc... 38 
Duracomm Corp>:ccacinsonawisiun 30 
[ee | ae eene er ee eee reer 38 
EOX Engineering, Inc, ....-...eccn 12 
EMAL... sescsssvnonescenanianonacnceatpneatuaneartemnasts 57 
The Genesis Group ..............:c00- 66 
GIGI: esissscstictsssionniserrcanstocaiteincane 61 
Hark Systems, INC. ......-...--s.ssceeeees 16 
GAM: AaGO nauescnniainiien 52 
Richard Hirschmann of America......... 27 
Holzberg Communications, Inc. ......... 61 
Huber + Suhiner, INC. ......ccceecsecceseceees 25 
FAUSHOT TGS ca csrivessseteacstnnsansasvecuneravanenees 21 
(CORD AOTC iiss sescessiccecrreecncosicariansuss 11 
IFRAmerteas) Ine: scence IFC 
(WENO ssarasscsssesccisucasencapemaeinnrsinns 53 
Kain Electronics: sj. sssscissevscssastetenss 64 
MARFaG,. [HC icvcerccitacvaevsevenreannnanseas 45 


68 MOBILE RADIO TECHNOLOGY 


Fast Fact Advertiser 
Number Hotline 
KK es 860-485-0310 
|e rere 760-598-9677 
a 800-676-5342 
TBeiics 800-ANRITSU 
|< os 800-323-3757 
Grerscanus 949-458-7277 
a 800-423-3858 
BF sixes 908-548-3737 
Ole cscs: 613-592-6500 
GB ssevie 613-233-4888 
VT sexe 800-321-4700 
Ge eaaieaey 305-621-0022 


3 ........-. 800-854-0547 


94 oo. 800-441-0034 
98 nsec 205-987-1523 
<) Derr 800-521-2203 
BB cca. 972-429-7160 
G2 scours 954-496-9501 
1 604-382-8268 
Wises 214-631-0310 
5 602-488-9755 
Vistar 816-472-5544 
MI Cipiastedy 520-204-2597 
cava 541-345-0019 
: 5 ee 615-771-2560 
DF iseaieeve 903-561-6673 
OGKe 847-891-2584 
B scnteseuns 803-875-4480 
AG sisssiacs 800-877-7979 
(oS EN ree 973-835-5002 
BB iy aissrsiee 973-389-9600 
25 escaaiii 802-878-0555 
DO sakes 800-949-9490 
OU icinssivons 206-450-6041 


1 one 316-522-4981 


Aaneeniens 800-288-8606 
OF eiiciew 760-631-2811 
Be snace 630-372-6800 
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Page 
Company Number 
McManus Communications ............ 58 
Mechem Electronics .........cc. ce 58 
Micropath Corp. -...----....cccccseeee, 66 
Narda/L3 Communications ............. 15 


New Hampshire Communications ... 58 


NOMaMM COND: siisccccincnmcccnns 26 
Omnicron Electronics -..........-..00 30 
PageCorp Industries ..........c.06. 64 


Paging & Wireless Service Center..., 52 


PURO: WAGs ssc cecasecessserereenonancetaxater 32A-B 
PRO; IAG. ryecssiinecamnaaans 33 
Polaris Industrie€S -............ccceeeeeee 62 
Pyramid Communications ............... 57 
Radio Express, INC: ..........cceseeeeee 58 
RADIO SOft ssccoscssceranccnisananiians 49 
atic M1 eeeeemeerresrresetrretel terri ree 29 
FUSCA Ui Gacacrassscemewccesrmsescenssarncpacnsee 63 
Sharp Communication .................... 62 


Shinwa Communications of America 48 


Shure Brothers Inc. ........c.ccccc. 31 
ROWE ICIIN: seta alike cancesennorenyaxrens 65 
Survey Technologies Inc. ........00.... 65 
Sutter Buttes Two Way oo... ccs 56 
Swager Communications ................ 66 
Telepath naivety 32 


TEIOWAVE: [IGS srosrescccnssscnasisespnsenssesvess, U7. 


Thtind6r EaGle snicnsccnccencny 49 
Times Microwave Systems. ............ 23 
Transcrypt International ........0000. 1 
TA RR SYSIONISEINGS cacsrtsccrpnsecsseaey 3 
UCS Two Way Radio...........0.00 63 
Vega. A Mark IV Company ............. 10 
VERTEX/YAESU USA ... ee IBC 
Vocom Products Co. LLC ......... 54 


WETEG: Electronics <<....ccnssccnc. 61 


THUG [NB cc scasscouseuxerarmeenivanieaes 42 
ZOWON: {Csaswrcnuancmiinanwae: 44 
GUO LEG cee Rreree rr BEER ae, 51 


Fast Fact Advertiser 
Number Hotline 
CB isciseo 870-763-6250 
1: {0 eee 540-891-0569 
sutieeseiand 303-526-5454 
Tiksissees 516-231-1700 
a 603-668-3004 
26 iecsecass 916-477-8400 
1S se503 860-928-0377 
OS ss csscav 800-957-8700 
BE eos 561-683-0022 
wexsspusears 219-936-4221 
ph Eee 219-936-4221 
|: oe 404-872-0722 
WGsiciass 714-901-5462 
81 ......-- 800-545-7748 
BD scccsias 904-426-2521 


11...... 800-USA-1USA 


89 ..... B800-USA-1USA 
88 anc 800-548-2484 
5 800-627-4722 
TA sas 800-25-SHURE 
= 303-344-5486 
O8 i xcrs 503-848-8500 
POreais 530-674-7532 
i} : ees 800-968-5601 
WSsinas 510-656-5600 


9 ........-.. 650-968-4400 


AS ccc 703-242-0122 
Le 203-949-8400 
Pexictet 800-894-2609 
eres 716-549-4700 
OD scwwien 801-561-3300 


19 ........ 626-442-0782 
i scageanonn 310-404-2700 
50 .... 800-USA-MADE 


Seats 901-286-6275 
c | Serene 425-820-6363 
i eet 425-820-6363 
SB: ears 425-820-6363 


eo soe i i s,m a aa ee e+ 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable. compact/mobile base 
stations, HF/SSB transceivers, 


dd 
me 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10. 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


v 


vertex 


RADIO COMMUNICATIO 
Land Mobile Division of vas 2U 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 


Circle (2) on Fast Fact Card 


SS-64 
Microminiature DIP Switch Programmable CTCSS Encoder 
includes 64 tones trom 33.0 to 254.1 Hz 
-66" x 1.08" x 21° 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification Sysiem 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


Te ey 
- 7” N "+ tet 


os 


DCS-23 $59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 OCS codes. 1.36" x 1.18" « .25° 


See our complete 
catalog and product 
descriptions on our 

web site at 


AVA Wie Ole PC OiGOiid 


Circle (3) on Fast Fact Card 


Outside USA or Canada: 


eno) a! ee 


TS-64DS $57.95 
DIP Switch Programmable CICSS Encoder-Decoder. 
Includes 64 tones Irom 33.0 to 254.1 Hz. 

1.25” x 2.0" x 30" 


TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 
78° x 1.70" x .25° 


TP-3200 $279.95 
Full Featured Shared Repealer Tone Panel with ALL 157 | 
CTCSS/DCS codes. In Desktop or Rack Mount versions. | 


' 


$69.95 
Automatic Morse Stalion Identifier. Meets all FCC 

1D Requirements. Fully field programmable 
with included keypad, 1.85" x 1.12" x .35" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls 
1.25" %2.0° x 4° 


PE-2P 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability. 
1,25" x 2.0" x .4" 


FILTERS 
Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


TE-64D $129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display 
Great for the Benchtop. 5.25" x 3.3" x 1.7" 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 
Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 » FAX (714) 974-3420 
ENTIRE U.S.A. (800) 854-0547 #FAX (800) 850-0547 ie 
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VISA 


PAL ee RRO (RET) Spe! 


